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PREFACE. 


My aim in the composition of the following pages has been to place 
before the profession, in a concise and readable form, a general view 
of the present state of knowledge with regard to the nature and treat- 
ment of the more important diseases of the eye. I have not thought 
it necessary to dwell m’nutely upon maladies of rare occurrence, or 
upon details which are interesting only to specialists; neither have I 
attempted to achieve that kind of completeness which is produced by 
undigested compilation. The book embodies the substance of my 
lectures at St. George’s Hospital, and contains but slight reference to 


modes of practice of which I am unable to speak from experience. 


With perhaps three or four exceptions, the illustrations are original. 
The woodcuts scattered among the text, when they are not figures of 
instruments, are mostly diagrams, such as would be sketched upon the 
b‘ackboard in lecturing, for the purpose of shortening verbal descrip- 
tions. The lithographed plates! are from drawings by my son, Mr. W. 
J. B. Carter; and the eyes represented in Plates III and IV? are all of 
them faithful portraits from life. No representations of the fundus of 
the eye have been introduced ; because the cost of chromo-lithographs 
of sufficient accuracy and delicacy would have been greatly in excess 


of any advantages which could be derived from them. 


WIMPOLE STREET, W., July, 1875. 


1 [Figs. 1-4, 70, and 73-82, of this edition. ] 
2 [Figs. 8, 70, and 73-82, of this edition. ] 


EDITOR’S PREFACE. 


In preparing the American edition of Mr. Carter’s work for the 
press, such typographical errors as have been noticed, together with a 
few others which appeared to be the result of oversight in proofread- 
ing, have been corrected without especially designating them. A few 
short passages, also, disconnected from the immediate subject-matter 
or devoid of interest to American readers, have been omitted. In 
reproducing the woodcuts of the English edition, a few inaccuracies in 
drawing have been corrected, two substitutions have been made, and 
eighteen additional cuts have been introduced. The lithographed 
plates, also, have been reproduced as woodcuts. All notes and ad- 
ditions to the text by the editor are included within brackets [—]. A 
sheet of test-letters, substantially as approved by the author (page 59), 


is given at the end of the volume. 


St. Louts, June, 1876. 
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A PRACTICAL TREATISE 


ON THE 


PISHASES OF TH LY I 


CHAPTER & 
ANATOMY AND PHYSIOLOGY. 


A TREATISE which professes to embrace the most important of 
the various matters that fall under the notice of an ophthalmic sur- 
geon seenis to require, almost as a matter of course, some intro- 
duetory account of the anatomy and physiology of the eyes and 
of their appendages, and some notice of considerations which are 
common to nearly every case of ocular disease or of visual dis- 
turbance. It would be foreign to my purpose to describe all the 
details of structure which may be found fully set forth in anatomi- 
cal text-books; and I have to speak of anatomy and physiology 
chiefly in a surgical sense, or as they bear upon questions which 
constantly arise in practice. Some topics of this kind will be most 
appropriately discussed when I come to write of particular dis- 
eases ; but there are others which may be regarded as prefatory, 
and to which, when they have once been dealt with, it will not be 
necessary to return. 

The eye is an approximately spherical organ, placed in such a 
position as to look out of the open base of the orbital cavity, rest- 
ing upon a cushion of fat, moved in every direction about a centre 
by its muscles, communicating with the brain through the medium 
of the optic nerve, and with “the membranes of the brain by di- 
rect vascular continuity, and protected against external harm not 
only by the prominent orbital margin, but also by the eyelids and 
by the cilia which fringe them. Its exposed surface is covered by 
a delicate mucous membrane, the conjunctiva, which is reflected 
to line the eyelids, and is continuous with that of the nasal cavi- 
ties through the lacrymal canals, and with the common integu- 
ment at the margin of the palpebral fissure. ‘The conjunctiva is 
moistened, not only by the secretion of its own glands, but also by 
that of the lacrymal gland, which is lodged in the upper and outer 
angle of the orbit, and sends numerous ducts to open upon the in- 
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ternal surface of the outer part of the upper lid. [The ducts of 
the lacrymal gland open into the conjunctival sac, a very little 
distance in front of the fornix. Merkel, Giraefe und Saemisch ; 
Handbuch der gesammten Augenheitkunde, I, I, page 89.] The 
conjoined secretions, after passing over the conjunctiva, are re- 
ceived by the two puncta lacrymalia at the inner canthus, and 
are conveyed along the corresponding canaliculi, through the lac- 
rymal sac and nasal duct, into the nose. 

The globe of the eye, or eyeball proper, is composed of a pro- 
tective envelope or sclerotic coat, the anterior transparent portion 
of which is called the cornea;' of a vascular membrane or cho- 
roid, with which an anterior perforated muscular diaphragm, the 
iris, is continuous through the intermediation of the ciliary body ; 
of a nervous membrane or retina, for the reception and transmis- 
sion of visual impressions; and of certain contained humors, or 
media, the aqueous humor, the crystalline lens, and the vitreous 
body, which not only, by their refracting properties, cast de- 
fined optical images upon the retina, but also preserve the shape 
and tension of the entire organ. In order to facilitate descrip- 
tion, it is customary to apply to the “ globe” other terms which 
in like manner have been borrowed from geography. The geo- 
metrical sunimit or centre of the cornea is called the “ anterior 
pole” of the eyeball ; and the geometrical centre of the fundus 
is, in like mauner, the “ posterior pole.’ An imaginary line from 
pole to pole, passing through the centre, is the ‘“axis;” and an 
imaginary vertical plane, passing through the centre perpendic- 
ular to the axis, is the “equator,” and divides the eye into an 
anterior and posterior hemisphere. Imaginary planes coincident 
with the axis are called ‘ meridians ;” and of these there may 
of course be any number; but the vertical meridian, which 
divides the eye into a nasal and a temporal hemisphere, and the 
horizontal meridian, which divides it into a superior and an in- 
ferior hemisphere, are those chiefly mentioned by writers. We 
speak in the same sense of the anterior and the posterior pole of 
the crystalline lens, and also of its equator, or margin; and we 
divide the surfaces of the lens and of the cornea into “ quad- 
rants; saying, for example, of an ulcer, or a foreign body, that it 
is situated in the upper and outer quadrant of the cornea, that is, 
manifestly,in a space bounded below by the horizontal, and on the 
inner side by the vertical, meridian. 

The sclerotic, or sclera (which is indicated by the letter 8, Figs. 
1 and 2), forms the posterior four-fifths [about nine-tenths] of 
the external tunic. It is a dense fibrous membrane, of very firm 
texture, and of glistening whiteness. At the posterior part, where it 
is perforated to permit the passage of the optic nerve-tibres and the 
retina] vessels, and where it receives and is reinforced by the sheaths 
of the optic nerve, it is usually about a millimetre in thickness; 


* [Only the posterior non-transparent portion of the tunica exlerna is called the 
sclerotic or sclera. ] 
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and it gradually thins off anteriorly until, near the cornea, it is 
again reinforced by the tendons of the recti muscles. 


iG, 1. 


Horizontal Section of the Right Eye [lower half]. 


S, sclerotic; C, cornea; L, crystalline lens; I, iris; Ch, choroid; R, retina; AC, anterior chamber ; 
PC, posterior chamber; Pe, ciliary process; Os, ora serrata; ZZ, zonule of Zinn; Dm, Descemet’s 
membrane; Rm, Reichert’s membrane ; Sc, Schlemm’s canal ; Ca, conjunctiva ; VB, vitreous body ; fe, 
fovea centralis ; VV, vena vorticosa; Le, lamina cribrosa; ON, optic nerve ; IS, intervaginal space. 
[Copied, with a little variation, from Merkel. | 


The perforation for the optic nerve-fibres, which is called the 
sclerotic foramen, is about two millimetres [1.4 mm., Merkel, 
op. cit., 1,1, page 15; 1.5 mm., Schwalbe, op. cit., I, 1, page 347] 
in diameter. It is situated nearly on [a little below] the hori- 
zontal meridian of the eyeball, about four millimetres to the nasal 
side of the posterior pole, and is partially closed, at the level of 
the external surface of the sclera, by a fine web of white fibrous 
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tissue, the lamina cribrosa (luc, Fig. 1), which suffers the nerve- 
fibres and vessels to pass through the sieve-like openings in its 
structure. At its anterior portion the sclera is somewhat con- 


Fig, 2. 


Enlarged Section of Ciliary Region. 

S, sclerotic ; C, cornea; I, iris; Ip, ligamentum pectinatum; Se, Schlemm’s canal; PC, ciliary 
process; Os, oraserrata; Mf, meridional fibres of ciliary muscle; Me, circular fibres of ciliary muscle. 
| After drawings by Merkel and Iwanoff The drawing of the ciliary muscle is from an illustration, 
by Iwanoff, of a hypermetropic eye; the circular fibres, Mc, are ordinarily much less developed than 
would appear from this figure. ] 
tracted or drawn in, so as to form a circular narrowing or depres- 
sion (sulcus sclere) around the cornea; and, just in front of this, 
its substance is traversed, near its internal surface, by a circular 


channel, known as Schlemm’s canal (Se, Figs. 1 and 2), which 


contains and protects an intricate plexus of veins. The sclera is — 


covered in front by the conjunetiva of the globe; and, as seen 
through this membrane, constitutes the white of the eye. In 
young infants, however, it presents a bluish aspect, having then 


a translucency which permits the dark color of the choroid be- 


neath to be in some degree perceptible ; and in advancing life its 
whiteness is apt to be obscured by a yellow tinge derived trom adi- 


pose deposit in the subconjunctival tissue, or possibly in the sclera 
itself, | 


THE CORNEA. 1 


The cornea (C, Figs. 1 and 2), the anterior fifth [tenth] of the 
external tunic, is a dense membrane of seemingly absolute trans- 
parency, and is so curved as to form a portion of a smaller sphe- 
roid (or rather ellipsoid) than the sclera itself, into which it is 
implanted somewhat after the fashion of a watch-g -glass into its 
setting, the opaque scleral tissne advancing further anteriorly 
than posteriorly, and also advancing further above and below 
than laterally ; so that the cornea, which appears circular when 
seen from within, is elliptical in its outer aspect, and has a ver- 
tical diameter which is usually about half a millimetre less than 
the horizontal. Its general thickness is about a millimetre; 
but it is usually two-tenths of a millimetre greater at the mar- 
gin than in the centre, so that the anterior and posterior sur- 
faces are not parallel. [Throughout the whole central region of 
the cornea its two surfaces are parallel ; 1t 1s only near its *periph- 
ery that it is somewhat thicker, 9 mm. in its central region, 1.1 
mm. near its periphery. Merkel, Op. Cily dy dl, page 45.) ‘Tt has a 
laminated arrangement, the laminee being composed of delicate 
fibres, and being so arranged as to inclose numerous irregular spaces 
or cavities, which contain nucleated eells, and which communicate 
freely with each other, so as to form what may be described as a 
system of channels for the circulation of liquor sanguinis. ‘The 
proper substance of the cornea is inclosed within two structureless 
membranes, usually called after their discoverers ;—the anterior, 
or external (Rm, Fig 1), is known as Reichert’s (described inde- 
pendently He Mr. Bowman, and very often called Bowman’s| 
membrane, the posterior, or internal (Dm, Fig. 1), as the mem- 
brane of Descemet; the latter, as will be seen hereafter, often 
playing a very important part in cases of corneal ulceration. Hach 
of these membranes is covered by an epithelium, which, on the 
external one, is continued from the epithelium of the conjunctiva. 
The cornea, as a whole, therefore, is formed of five distinct lavers: 
first, the external epithelium; secondly, Reichert’s membrane ; 
thirdly, the proper substance ; fourthly the membrane of Desce- 
met: and fifthly, the internal epithelium. The healthy cornea 
contains no bloodvessels, although they often become developed 
during disease ; but it is very richly supplied with nerves, which 
ramify not only in the deeper layers of the anterior epithelium, 
but also in the proper corneal substance, anastomosing freely, and 
forming a network or plexus of great fineness and intricacy. 

The outer surface of the cornea possesses a high degree of polish 
and smoothness, and returns, as a convex mirror, a clearly defined, 
diminished, erect image of any object in front of it. The trans. 
parency of the membrane to transmitted light is [nearly] per- 
fect, so that it allows every detail of the lustrous surface of the 
iris to be seen; but, when examined by focal or oblique illumina- 
tion, it reveals something of its fibrous and cellular structure by 
reflecting the different elements of white light irregularly, so that 
the path of the beam is rendered visible against particles, as when — 
light passes through water or uncleansed air. In the decline of 
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life, moreover, the transparency of the peripheral portion is often 
destroyed by a circle of fatty degeneration, the well-known arcus 
senilis, which usually commences as two delicate curved lines, one 
at the upper and one at the lower part, which gradually increase 
in length until they unite, and at the same time increase in thick- 
ness also, so that the circle which they form may ultimately attain 
a considerable breadth, although it never, as far as lam aware, 
encroaches upon the pupillary space. Neither does it ever extend 
quite to the corneo-scleral junction, but is always surrounded by 
a zone of transparent tissue, so that it may be readily distinguished 
from the annular marginal opacity which is sometimes left behind 
by inflammation, and which is always directly continuous with 
the conjunctiva. Arcus does not usually appear until the age of 
fifty, or even sixty; but I have more than once seen it when the 
adjective “senilis” would have been a wholly inappropriate de- 
scription. I remember especially a well-marked arcus in each eye 
of a gentleman only twenty-five years of age, of sound constitu- 
tion and robust or even athletic frame, and with large well- 
developed eyes with dark blueirides. He consulted me on account 
of the conspicuousness of the circles, but I could not discover that 
he displayed any tendency to fatty degeneration in any other organ 
of his body. | 

The choroid, or vascular tunic of the eye (Ch, Fig. 1), does not 
extend quite so far forward as the sclerotic, but lines the posterior 
three-fifths [two-thirds, Merkel, op cit.,I, 1, p 24] of the globe, and 
is merged anteriorly in the cirele of ciliary processes It is in 
immediate contact with the inner surface of the sclerotic, to 
which it is united by a few fibres of lax connective tissue. Like 
the sclerotic, it is perforated for the passage of the optic nerve 
and retinal vessels, but the perforation is very slightly smaller 
than that of the sclerotic, over which it is superimposed, and is 
bounded and strengthened by a circle of connective-tissue fibres, 
some of which send out processes that pass between the nerve 
bundles and are lost in the lamina eribrosa. The choroid consists 
almost entirely of bloodvessels, supported by a delicate web of 
connective tissue, but is abundantly supplied with nerves, and 
contains also bundles of unstriped muscular fibre. The interstices 
of the stroma are filled by cells containing dark-brown pigment, 
which, together with the blood in the vessels, gives to the mem- 
brane a reddish-brown or chocolate color. The quantity of pig- 
ment varies much in different individuals. It is most abundant 
in dark people and in the dark races, is found only in small 
quantity in very fair persons, and is altogether wanting in albinos. 
For convenience of description, the choroid is divided into layers ; 
but this division is arbitrary, and has been carried to an unneces- 
sary degree of refinement by many writers. Two layers may, 
however, be recognized in practice; the external, containing large 
vessels and abundant pigment, and the internal containing small 
vessels or capillaries, and comparatively little pigment. The most 
conspicuous vessels of the external layer are the stellate clusters 
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of veins known as the vense vorticose. These clusters are usually 
four, sometimes tive or six, in number; and each one is composed 
of ten or twelve veins which converge to a common central trunk. 
The convergent veins are so placed that. when seen only ina small 
part of their course, they appear nearly parallel to those contigu- 
ous to them; and the interspaces are usually filled up by loose 
cells loaded with pigment. Hence, when seen from within, by 
the ophthalmoscope, the choroid presents a striped appearance— 
the stripes being due to the alternation of nearly parallel veins, 
through which the color of the blood is visible, with linear inter- 
spaces rendered dark by pigment. The choroidal veins are not 
visible with the ophthalmoscope under ordinary conditions, but 
when they become visible they can be immediately recognized by 
their approach to a parallel arrangement. The central trunks of 
the ven vorticosee pass out through the sclera by very oblique 
channels (V V, Fig. 1) directed from before backwards, and situated 
posteriorly to the equator, about the junction of the middle with 
the posterior third of the eyeball. The inner vascular layer of 
the choroid, often called the chorio-capillaris, contains fine or capil- 
lary vessels only, and is separated from the retina by a smooth 
and homogeneous basement membrane. 

A short distance in front of the equator, and of the anterior 
boundaries of the vense vorticosee, the choroid no longer remains 
in contact with the sclerotic, but begins to be elevated from it 
into a regular circle of plaits or folds, usually seventy in number, 
and known as the ciliary processes (Pc, Fig. 1 and PO, Fig. 2). 
These processes are arranged radially around the posterior aspect 
of the margin of the iris; and, as shown in the figures, they 
increase in size from behind forwards, and terminate anteriorly 
in rounded extremities. Each process is covered, and also the 
suleus between each two processes, by the choroid, but the mass 
of each process is formed by the ciliary muscle. The processes, 
taken collectively, constitute the ciliary body; and the part of the 
eye in which they are situated, and in which the several tunics © 
are united more ‘intimately than elsewhere, is called the ciliary 
region. This region is very abundantly supplied with nerves and 
bloodvessels, and, as will be seen hereafter, is one of great surgical 
importance. ‘The ciliary processes consist ‘of the choroidal stroma 
and bloodvessels developed init. Merkel, op. cit., 1, I, p. 27.] 

The ciliary muscle, muscle of accommodation, or tensor of the 
choroid, consists of unstriped fibres, of which the anterior «Mc, 
Fig. 2) are arranged in a circle, while the posterior, or meridi- 
onal, radiate in the direction of the processes themselves. These 
meridional fibres (Mf, Fig. 2) have their origin in a circular ten- 
don, situated at the corneo-scleral junction, immediately on the 
inner side of Schlemm’s canal, and separated from Descemet’s 
membrane by a little connective tissue. The external fibres pur- 
sue a course parallel to the inner surface of the sclera, and lose 
themselves in the choroid, forming connections with the muscular 
tissue which is dispersed through its stroma. The internal meridi- 
onal fibres turn somewhat away from the sclerotic towards the 
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axis of the eyeball, and form an intricate network, which fills up 
much of each process. The circular fibres, seen in section at Me, 
Fig. 2, pass through and oceupy the anterior rounded part of each 
process. The muscle as a whole, is known to effect those alter- 
ations in the curvature of the lens by which the eye is adjusted, 
or “ accommodated,” for vision at different distances, but there is 
much difference of opinion concerning the precise mode of its 
operation. [This is the commonly accepted view and rests on the 
authority of a great name, Helmholtz. Much may, nevertheless, 
be said in support of the theory of John Hunter and Dr. Young, 
that the lens is itself a contractile organ, capable of changing its 
form under nervous stimulus.| The development of its different 
parts varies greatly in eyes of different shape; the circular fibres 
preponderating in eyes with a short axis, the meridional in those 
with a long axis; a variation which corresponds with a functional 
difference of great importance, to which further reference will be 
made in a subsequent chapter 

The anterior portion of the vascular tunic, the iris, is a circular, 
vertical curtain or screen (I, Figs. 1 and 2), continuous posteriorly 
by its marginal attachment with the anterior borders of the ciliary 
processes, and anteriorly, by the hgamentum pectinatum (Ip, Fig. 
2), with Descemet’s membrane. These attachments are also called 
the “pillars” of the iris, and they carry back its origin a little 
behind the margin of the transparent cornea to the front portion 
of the ciliary body. The iris is perforated by a circular aperture, 
‘the pupil, for the transmission of light into the eye. The size of 
this aperture is constantly varying, in response to variations in the 
quantity of light which falls upon it [also in changes of aecommo- 
dative adjustment], and its position is not quite central in the iris, 
but a little below the centre, and towards the nasal side. The iris 
resembles the choroid in general structure, but its more abundant 
muscular fibres are arranged, some in a circle around the pupil, 
others in lines radiating from the pupillary to the ciliary margin, 
so as to form a sphincter and a dilator of the opening. It is 
richly supplied with bloodvessels and nerves; and its arteries form 
two special circles of anastomosing vessels, one, the greater arterial 
circle of the iris, near the ciliary, the other, the lesser arterial 
circle, near the pupillary margin. The posterior surface of the 
iris 1s covered (excepting only in albinos) by a dense layer of cells 
containing black pigment, so that it is absolutely impenetrable by 
light. Its anterior surface is covered by pavement epithelium, 
continuous with that of Descemet’s membrane. At birth, the 
anterior surface of the iris is invariably blue; and this color does 
not depend upon pigment, which is never present, but is what is 
called in optics an mterference phenomenon, like the blue of thesky.! 


‘ [Wave interference has been invoked to account for the blue color of the iris 
in young children and blondes, and the experiments of Tyndall make it extremely 
probable that the blue color of the sky is the result of a physical condition depen- 
dent upon a certain degree of aggregation of molecules either of water or of some 


other substance; but it is by no means proved that the two phenomena havea 
common explanation. ] 
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In a few eyes, the original interference blue is retained ; but in the 
greater number pigment begins to be deposited in the anterior part 
of the stroma within a few weeks of birth. and the various familiar 
tints of gray, hazel, and brown are gradually produced. In cases in 
which the identity of children has been disputed, the color of the iris 
has more than once been appealed to; and it is important to know 
that all infants, even among the dark races, are born with blue 
eyes, and that surface pigmentation is always a subsequent occur- 
rence, which may take place sooner or later, and in a greater or 
less degree. Albinos are again an exception, because in them the 
color of the blood, as shown by light reflected from the interior 
of the eye, 1s sufficient to overpower the blue which would other- 
wise be apparent. [In albinos the iris is of a bluish tint streaked 
with whitish lines, which are the thick-walled bloodvessels show- 
ing through the superficial layers of the iris tissue. The whole 
picture is further modified by the red of the strongly illuminated 
fundus shining irregularly through the more transparent parts of 
the iris. See Merkel, op. ciz., I, s ,p. 29.] The margin of the pupil 
is somewhat bevelled at the expense of the anterior portion of the 
iris, so that in light irides the pupil is bordered by a fine dark 
ring of the posterior pigment layer, which is generally overlooked 
against the blackness of the pupillary space, but which may always 
be discovered if sought for, and which, when the pupil is rendered 
white by cataract, becomes a very conspicuous object. During a 
part of foetal life the pupil is closed by a membrane, the membrana 


Filament of Persistent Pupillary Membrane. 


pupillaris, of which portions sometimes remain after birth. Tig. 
3, shows a filament of persistent pupillary membrane, and was 
sketched from the eye of a boy twelve years of age. Tn health, 
and when seen through a healthy cornea, the iris presents a lus- 
trous surface, an almost infinite variety of fibrillation and coloring, 
a circular outline and a free mobility of the pupil, which shoul id 
expand under every passing shadow, and should contract with the 
smallest increase of illumination. In position, the iris, when seen 
in profile, should be vertical, forming the chord to the corneal arc ; 
and should not be projected forwards towards the cornea. [All 
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recent authorities agree that the iris is not exactly vertical, but 
that it projects a little in its centre towards the cornea. It is 
supported in this position by the lens, with whose capsule the 
pupillary margin, except when the pupil is considerably dilated, 
is in contact.] Neither should it undergo tremulous movements 


in response to movements of the eyeball; such tremulous move- . 


ments, when present, indicating that it has lost the support which 
it should naturally receive from the Jens and vitreous body. 

The inner or nervous tunic of the eye, called the retina (R, Fig. 
1), is a highly complicated structure, which consists essentially of 
a percipient nervous apparatus for the reception of sensory im- 
pressions, and of a conducting apparatus by which these impres- 
sions are conveyed to the sensorium. ‘The retina is in close con- 
taet with the inner surface of the choroid, and lines the whole of 
the posterior part of the eyeball. Its nervous elements terminate 
in front of the equator, and immediately behind the commence- 
ment of the ciliary processes, by a wavy or indented margin, called 
the ora serrata (Os, Figs. land 2). It consists of ten layers, of which 
the most external, or that in immediate contact with the basal mem- 
brane lining the choroid, is a layer of pavement epithelium, con- 
sisting of very regular hexagonal cells, usually containing much 
pigment. This epithelial layer was formerly described as the most 
internal portion of the choroid; but Schultze and other recent ob- 
servers have determined, mainly from the history of its develop- 
ment, that it should be regarded as belonging to the retina. As 
will be seen hereafter, it 1s of great importance to the ophthal- 
moscopic observer, because, in its normal state, and excepting in 
very light eyes, it is so filled with pigment as to form an opaque 
screen behind the nervous elements, and thus to cut off the struc- 
ture of the choroid from view. It differs from the nervous ele- 
ments in that it does not terminate at the ora serrata, but is 
continued over the whole internal surface of the choroid and of 
the ciliary body, and is finally merged in the posterior pigmenta- 
tion of the iris. The layers of the retina have been differently 
named and divided by different histologists, but the following 
enumeration, which is now generally accepted, is that of Schultze, 
and proceeds from within outwards: 


Internal limiting membrane. 

Layer of nerve-tibres. 

Layer of ganglion cells. 

Internal molecular layer. 

Internal granular layer. 

External molecular or inter-granular layer. 
External granular layer. 

External limiting membrane 

Layer of rods and cones. 

Pigmented epithelium. 
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Fig. 4, represents a diagrammatic or imaginary magnified sec- 
tion of the retina (after Schultze), and the figures correspond 
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to those in the list given above. The only layers which demand 
attention from a surgical or practical point of view are three in 
number, namely, the epithelial, No. 10, which has been already 
described; the layer of rods and cones, No. 9; and the layer of 
nerve-fibres, No. 2; while those intermediate between 2 and 9 may 
be looked upon as subservient to the maintenance of the connec- 
tion between the perceptive and the conducting function. The 
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Section of Retina—after Schultze—[and Schwalbe]. 


1, internal limiting membrane; 2, layer of nerve-fibres; 3, layer of ganglion cells; 4, internal 
molecular layer; 5, internal granular layer ; 6, external molecular or inter-granular layer; 7, exter- 
nal granular layer; 8, external limiting membrane; 9, layer of rods and cones; 10, pigmented epi- 
thelium. 


layers are all bound together by delicate radial fibres [fibres of 
Miller], which differ somewhat from those of ordinary connective 
tissue, but which appear to fulfil the same function, and which are 
certainly liable to connective-tissue diseases. ‘They are also con- 
nected by fine filaments passing from the anterior to the posterior 
surface (as shown in Fig. 4), and probably forming the func- 
tional, as the radial fibres form the mechanical, bond of union 
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between them. At the posterior pole of the eyeball (fe, Fig. 1) | 


there is a spot, about the size of the optic disk, in which the ret- 
ina, elsewhere white or colorless, is tinged with yellow, and in the 
centre of this “macula lutea” there is a depression—the fovea 
eentralis. At this point the layer of rods and cones is somewhat 
thicker than elsewhere, and layer No. 7 is fully developed; but 
the depression is formed at the expense of the anterior layers, 
which preserve their continuity, but are so thinned out as to be 
almost wanting, and are collectively bevelled off to form a pit with 
sloping sides. The fibrils of functional union follow this slope, 


and bend outwards until the proper thickness of the several layers — 


is restored. The rods and cones, or ultimate nervous elements of 
the retina, sometimes collectively called ‘“ bacilli,” are the organs 
of visual perception, and they are directed radially towards the 
centre of the eyeball, the apices of the cones resting on the pig- 
mented epithelium. The cones are most abundant in the region 
of the macula lutea, where each one of them is surrounded by a 
single circle of rods; but in other parts of the retina the circle of 
rods around each cone is triple or quadruple. It is believed that 


the cones are the organs of the perception of color, which, with 


one apparent exception, is more acute in the macula lutea than 
elsewhere ; but it can hardly be said that we possess any certain 
knowledge upon the subject. The conducting layer, or layer of 
nerve-fibres (No, 2), is formed essentially of the fibres of the optic 
nerve, which leave their sheaths at the lamina cribrosa of the 
sclera, pass through the scleral and choroidal openings, and bend 
round in bold curves (Fig. 1) to fall into the retinal surface. These 
fibres do not radiate symmetrically ; but the nerve entrance being 
ecceutric, the greater number pass to the temporal side, and are 
inclined either upwards or downwards, forming curves which meet 
on the horizontal meridian of the fundus, except at the macula 
lutea, where the fibres stop at its border instead of meeting. It 
is obvious that, as a mere matter of the quantity and the mechanical 
distribution of the fibres, the conducting layer must be thicker 
immediately around the nerve entrance than elsewhere, and that, 
excepting at the macula lutea, it must thin off gradually to the 
ora serrata. 

The vessels of the retina, both arteries and veins, follow a course 
which generally resembles that of the nerve-fibres. The main 
divisions pass upwards and downwards from the nerve entrance, 
and curve around the macula lutea, while smaller branches turn to 
the nasal side. The vessels divide and ramify in an arborescent 
manner, which at once distinguishes them from those of the cho- 
roid; and they terminate in a capillary plexus, or in loops at the 
ora serrata. ‘The larger branches are confined to the layer of nerve- 
fibres, but fine twigs are given off at right angles, and sink into 
the retinal tissue, to form a capillary network which does not. pene- 
trate deeper than the internal granular layer [external molecular 
layer. Leber, Graefe und Saemisch ; Handbuch, U1, I, p. 309.) 
Near the margin of the macula lutea the twigs terminate in loops, 
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and the capillary network itself stops short of the fovea centralis, 
which is extra-vascular. ‘The veins mostly accompany the arteries, 
or lie near to them, and the circulation of the retina is almost 
independent. It does not anastomose with that of the choroid at 
the ora serrata, but receives some very minute twigs from the 
ciliary vessels at the entrance of the optic nerve into the eye. 

The tunics hitherto described inclose an approximately spherical 
cavity, which is divided into two portions by the crystalline lens 
and its suspensory ligament. The smaller and anterior portion is 
subdivided by the iris into the anterior and the posterior chambers, 
and contains the aqueous humor; the larger and posterior portion 
contains the vitreous body. The cornea, aqueous humor, lens, and 
vitreous are collectively described as the transparent or refracting 
media. Through them light passes to reach the retina, and, by 
their optical properties, it is so arranged as to form defined images 
upon the layer of rods and cones. 

The crystalline lens (L, Fig. 1) is a transparent bi-convex, 
highly refracting substance, more convex posteriorly than an- 
teriorly, usually about nine millimetres in diameter and from 
three to four in thickness, and inclosed within a transparent and 
homogeneous capsule; it is suspended vertically from the ciliary 
processes, and is in contact, when the pupil is contracted, with 
the posterior surface of the iris. [Thesurface of contact between 
the iris and the capsule of the lens is confined to a rather narrow 
ring immediately surrounding the pupillary margin ] It consists 
of concentric lamine; and these lamin are formed of three or 
more portions, so that after maceration, the lens may either be 
peeled into layers like an onion, or broken into three or more 
sectors along lines radiating from its centre to its cireumfer- 
ence. The lamine are composed of fibrille, which are flattened 
hexagons in section, and are finely serrated at their borders in 
such a manner that the serrations interlock and form a highly 
elastic and resisting structure. The external lamine are softer 
than the internal, a difference which gives rise to a division 
of the lens into nucleus and cortex, but to these divisions no 
boundary line can be assigned. The lens becomes harder, drier, 
and more resistant as life advances; and, having been originally 
colorless, it assumes in old age a yellowish or amber tint. The 
capsule which incloses it, and which is described as consisting of 
an anterior and a posterior capsule, is a structureless membrane 
like that of Descemet. The suspensory ligament, or zonule of 
Zinn (ZZ, Fig. 1), is a fine transparent circle of fibrous tissue,’ 
which is continuous with the investing membrane of the vitreous 
body, and with the external limiting membrane of the retina’ 
passes over and is adherent to the ciliary processes, and extends 
from their anterior extremities to be inserted into the anterior and 


1/The suspensory ligament of the lens shows a structure made up of fibres, but 
of a very different character from ordinary ‘ fibrous tissue.’’ ] 

2 [This statement is taken, though not quite correctly, from Merkel; the point is 
discussed at length by Arnold : Graefe und Saemisch ; Handbuch, I, t; p. 805-6. ] 
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posterior capsule of the lens, a little on either side of its equator. 
The suspensory ligament thus intervenes between the circle of the 
ciliary body and the margin of the lens, and forms the medium 
through which the lens is acted upon by the ciliary muscle. How 
this action is effected is not quite clear, but it 1s surmised that 
the contraction of the muscle relaxes the zonule, and permits the 
lens to become more convex by its own elasticity. It is at least 
certain that the convexity of the lens is increased by [simultane- 
ously with] the action of the muscle, and that the maintenance of 
the necessary effort is often fatiguing or even impossible. 

The cavity of the aqueous humor is bounded anteriorly by the 
posterior surface of the cornea, posteriorly by the anterior surfaces 
of the ciliary processes, by the zonule of Zinn, and by the anterior 
capsule of the lens. In this cavity the iris stands as a vertical 
screen with a central perforation which 1s occupied by the anterior 
pole of the lens. When the pupil is small, its margin rests upon 
the lens, and the aqueous space behind the iris, the posterior 
chamber, PC, Fig. 1, is cut off from AC, the aqueous space in 
front of the iris, or the anterior chamber. The aqueous humor, 
by which both cavities are filled, is as nearly as possible pure 
water, containing no albumen, and, in health, not more than about 
one part in a thousand of the saline constituents of the blood. The 
quantity of the aqueous humor is such as to fill its cavity, and it 
is rapidly re-secreted when evacuated by puncture. 

Behind the lens, the whole of the posterior cavity of the eye- 
ball is accurately filled by the vitreous body (VB, Fig. 1), which 
presents to the naked eye the appearance of a transparent mass of 
colorless jelly. By injection, 1t is possible to demonstrate the ex- 
istence of a channel in this substance (the hyaloid canal) extend- 
ing trom the optic disk to the posterior pole of the lens. This 
channel, during feetal life, gives passage tothe hyaloid or nutrient 
artery of the lens, with its companion veins. These vessels are 
part of the retinal system of circulation, and in a few very rare 
cases they remain pervious throughout life. Generally speaking, 
they disappear prior to birth, and I have seen one case in which 
their remains became expanded into a delicate pellucid cyst, which 
was attached to the optic disk, and presented a very deceptive re- 
semblance to a cysticercus. The vitreous body is said to be con- 
tained within a hyaloid membrane, which is distinguishable with 
difficulty, if at all, from the internal limiting membrane of the 
retina. The gelatinous substance consists chietly of water, con- 
taining some mucin, and is supported by a web of fine tissue, the 
fibres of which have as nearly as possible the same index of re- 
fraction as that of the fluid. The density of the vitreous is greater 
externally than towards the centre, and it may be made to exhibit 
traces of a laminated structure. [The vitreous body is of a firmer 
consistence externally than in its central portions: when treated 
by reagents it takes on a variety of appearances, some of which 
are certainly wholly artificial, while others seem quite clearly to 
point to a pre-existing structure.] Its consistence and composition 
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differ much in different animals, and in most of the mammals it is 
much firmer than in man, so that experiments and observations 
upon animals cannot be relied upon for the establishinent of con- 
clusions applicable to the human subject. Clinical observation 
shows that is liable to undergo fluid degeneration, and also, al- 
thoughit contains no vessels, that processes which can only be called 
inflammatory may take place within its structure. It is lable, es- 
pecially in syphilis, to be rendered turbid by cell proliferation, and 
it occasionally becomes partly or entirely converted into pus. 

Of the conjunctiva, or mucous membrane of the eye and eyelids, 
which is indicated at Ca, Fig. 1,it is here only necessary to observe 
that its ocular portion is separated from the sclera by a lax con- 
nective tissue, which becomes more scanty in the vicinity of the 
cornea, and disappears altogether at its margin, where the con- 
junctiva also terminates by being firmly attached to the sclera, ex- 
cept that its epithelium alone is continuous with that of the cor- 
neal surface. The conjunctiva is very vascular, and its vessels, 
which are not usually conspicuous, become much and quickly dis- 
tended by even a small amount of irritation. On the nasal side, 
near the inner canthus, the conjunctiva presents a fold, the plica 
semilunaris, which has its concavity turned towards the cornea, 
and is more conspicuous in some persons than in others. This fold 
appears to be only a rudiment of the nictitating membrane, or third 
eyelid, which is possessed by many birds and animals, and it has 
no special function in man. Still nearer to the inner angle of the 
lids is the ‘‘ earuncle,” a small rounded eminence of connective tis- 
sue, covered by conjunctiva, and sometimes studded by a few fine 
hairs. [The caruncle is a bit of somewhat modified skin in which 
are implanted a number of very fine hairs with relatively very 
large hair follicles and sebaceous glandules; besides these it con- 
tains several modified sweat- glands of large size, together with 
muscular fibres of both the smooth and striped varieties, Wal- 
deyer in Graefe und Saemisch ; Handbuch, I, I, p. 245.] 

The optic nerve (ON, Fig. 1), upon which the eye is dependent 
for the conveyance of visual impressions to the sensorium, takes 
its origin by two roots from the corpora geniculata, and these 
roots,after their union, pass forward on either side, under the name 
of the optic tracts, to form the chiasma, or optic commissnre, in 
front of which they are called the optic nerves. In the chiasma 
the nerve fibres intercross in a complicated manner, and finally pro- 
ceed, those from the right tract to the left eye, and vice versa. It 
was recently believed that the decussation was only partial, and 
that the external fibres of each tract went to the external portion of 
the retina on the same side; but this view is not supported by the 
latest investigations, and the pathological phenomena upon which 
it partly rested seem to admit of another explanation. [The latest 
investigation seems to show that, after all, the decussation of the 
optic nerve-fibres in the chiasma is not total, but partial Gudden 
in Archiv fiir Ophthalmologie, MX, II, and aXe III.] The nerve 
carries with it from the brain an inner sheath or neurilemma de- 
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rived from the pia mater, which sends many fine septa into the 
trunk, and thus divides the fibres into bundles. These septa con- 
vey bloodvessels from the neurilemma, so that the capillary cireu- 
lation of the nerve is derived from, and is continuous with, that of 
the pia mater. On entering the orbit, the nerve receives a second 
or external sheath from the dura mater, which there splits into 
two layers, one of which forms the sheath aforesaid, while the 
other lines the orbit as periosteum. Between the two sheaths of 
the nerve there is an interval, occupied only by lax connective 
tissue, and directly continuous with the arachnoid cavity. This 
interval, which is often called the intervaginal space, becomes less 
evident as the nerve approaches the eye, and 1t terminates as a cul- 
de-sac at. the level of the lamina cribrosa, as shown at IS,in Fig. 1. 
[A third sheath, very delicate and in close relation to the outer or 
dural sheath, is now recognized; it is described as continuous 
with the cerebral arachnoid membrane. The intervaginal space, 
so-called, is continuous with the subarachnoidal cavity of the 
cranium, but it sometimes happens, in cases of serous effusion into 
the sheath of the nerve, that the subdural, or true arachnoidal 
space becomes greatly distended. The two spaces appear, moreover, 
to communicate freely with each other through openings in the 
arachnoidal sheath, in the neighborhood of the eyeball. Schwalbe, 
op. cit., 1, 1, page 329.] The nerve pursues a somewhat curved 
course along the axis of the orbit, and enters the eye through the 
scleral and choroidal openings, about four millimetres to the nasal 
side of the posterior pole, and something below the horizontal 
meridian. The outer sheath becomes blended with the sclera, and 
the inner sheath terminates at the lamina cribrosa, or at most 
sends a few fibres into the choroid. The central artery of the ret- 
ina pierces the sheaths of the nerve about half an inch posterior 
to the eye, and, with its companion vein or veins, occupies thence- 
forward an almost axial position within the trunk. At the lamina 
cribrosa the individual nerve-fibres lose their sheaths, and the septa 
of connective tissue become extremely fine and thin; so that the 
total diameter of the nerve is diminished by about one-half. [At 
the lamina cribrosa the connective-tissue septa of the nerve are lost 
in the septa of the lamina; these last are, however, quite firm and 
thick, and the diminished diameter of the nerve is due to the 
nerve-fibres having lost their sheaths.| The uncovered nerve- 
fibres bend round, as already described, to constitute the fibre layer 
of the retina; and the septa continue to form the delicate con- 
nective tissue of that membrane. 

The eyeball, thus constituted, is suspended in the orbital cavity, 
a little on the temporal side of its axis, by means of six muscles, 
the four recti—superior, inferior, internal, and external—and the 
superior and inferior oblique. The four recti and the superior ob- 
lique take their origins at the apex of the orbit. The recti diverge 
to receive the globe, and then, coming into contact with it a little 
behind the equator, embrace it closely until they are inserted into 
the sclerotic by flat tendons at a short distance from the cornea. 
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The insertion of the internal rectus is nearer to the corneal margin 
than that of the external, and the insertions of the superior and 
inferior are still more remote. The breadth of the tendons varies 
with the general muscular development of the individual; but 
the internal is usually the strongest and largest of the four straight 
muscles. The superior oblique ascends to the inner and superior 
angle of the orbit, where it passes through its well-known pulley, 
and its tendon then descends at an angle, and passes under the 
superior rectus, to be inserted into the sclerotic on the posterior 
hemisphere, just by the upper margin of the external rectus The 
inferior oblique takes its origin from the lower angle of the inner 
wall of the orbit, near the opening of the nasal duct, and passes 
somewhat backwards and outwards, below the inferior rectus, to 
be inserted in a line opposite that of the superior oblique. The 
expression used above, that the muscles come into contact with 
the globe, is not literally correct, for they are separated from it 
by a fibrous capsule, the capsule of Tenon, which their tendons 
perforate. This capsule is attached posteriorly to the sclerotic, 
in a circle somewhat in front of the nerve entrance, and anton: 
orly is lost in the conjunctiva, near the corneal margin. [Tenon’s 
capsule is attached posteriorly to the sclerotic, by very loose areolar 
tissue only. That portion of the capsule which is behind the 
equator of the eyeball may be described as forming an incomplete 
hemispherical cavity, whose deepest part presents a large and some- 
what ill-defined opening, about a centimetre in diameter, which 
gives passage to the optic nerve. See Merkel, op. cit., I, 1, p 57.] 
Where the tendons perforate it, they also receive sheaths from it, 
and carry them to the sclerotic. The space between the eyeball 
and the capsule contains lax connective tissue, which admits of 
easy inflation by a blowpipe, and which facilitates the free rota- 
tion of the globe about its centre, in response to every contraction 
of its guiding muscles. Together with the structures already de- 
scribed, and with the nerves and bloodvessels of the eye and its 
appendages, the orbit contains the levator palpebre superioris, 
which passes over the superior rectus, to be inserted into the margin 
of the tarsal cartilage of the upper lid; and the rest of the cavity 
is mainly occupied by the lacrymal gland, and by connective and 
adipose tissues, which facilitate the ocular movements. 

Besides the optic nerve, the eye and its appendages receive sen- 
sory branches from the first division of the fifth, and motor branches 
from the third, fourth, and sixth nerves [the orbicularis palpe- 
brarum muscle 1s supplied by the portio dura of the seventh nerve], 
and from the sympathetic. The three chief branches of the first 
division of the fifth, the Jacrymal, the frontal, and the nasal, all 
send cutaneous twigs to the eyelids and to the conjunctiva, and it 
is probable that some of these reach the cornea; but the manifest 
contributions of the fifth to the eyeball are derived from the nasal 
branch, which gives off the superior or long root of the ciliary, 
ophthalmic, or lenticular ganglion, and also the two or three 
“long ” ciliary nerves, the course of which will be presently men- 
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tioned. The third nerve supplies the sphincter of the iris, the cili- 
ary muscle, and all the muscles of the eyeball, excepting the ex- 
ternal rectus and the superior oblique. It divides within the orbit 
into two main branches, of which the superior and smaller passes 
inwards across the optic nerve to the superior rectus and the levator 
palpebree, while the inferior and larger divides into three parts. 
One of these passes beneath the optic nerve to the internal rectus, 
another to the inferior rectus, aud the third passes forwards be- 
tween the external and inferior recti to the inferior oblique. From 
this nerve a short thick branch is given off to the ciliary ganglion, 
forming its lower root, and two filaments are given to the inferior 
rectus. The fourth nerve proceeds to the superior oblique, and the 
sixth to the external rectus. The ciliary ganglion, which derives 
its sympathetic root from the eavernous plexus, and is reinforced 
from the third and fifth nerves in the manner described, gives off 
ten or twelve delicate filaments, the short ciliary nerves, which, 
accompanied by the long ciliary branches from the nasal, lie above 
and below the optie nerve, and perforate the sclerotic in a small 
circle around it The ciliary nerves, long and short together, pass 
forwards between the choroid and the sclerotic, grooving the 1in- 
ternal surface of the latter, and ramifying and anastomosing as 
they proceed, until they reach the ciliary region, where they form 
an intricate plexus from which the iris, ciliary muscle, cornea, and 
bloodvessels are supplied. The ultimate distribution of the fibrils 
from the different sources has been chiefly determined by analogy 
and by the observation of disease. Paralysis of the muscles which 
are known to besupplied by the third is almost invariably attended 
by paralysis of the sphincter pupille and of the muscle of accom- 
modation, whence it is inferred that these derive their motor power 
from the same source. [Division of the third cranial nerve in ani- 
mals is followed by paralysis of the sphincter pupillee: mydriatics 
both dilate the pupil and paralyze the accommodation, and the 
myosis produced by calabar bean is always associated with ac- 
commodative spasm. | Division or injury of the cervical sympa- 
thetic produces contraction of the pupil and passive congestion 
of the eye; whence it is inferred that the sympathetic supplies 
the dilatator pupille and the vaso-motor branches. About the 
fifth, as a nerve of sensation, there can be no doubt, and there is 
much reason to believe that it also ministers to distinctly trophic 
functions. It is at least certain that the nutrition of the eyeball 
is able to suffer greatly when the fifth nerve is irritated or dis- 
eased. 

The blood-supply of the eye and its appendages is derived from 
the ophthalmic branch of the internal carotid artery, and is chiefly 
returned through the ophthalmic vein into the cavernous sinus. 
The arteries of the globe are divided into the short, long, and an- 
terior ciliary. The short and long ciliary pierce the sclerotic in 
the neighborhood of the ciliary nerves. The short arteries, of 
which there are twelve or fifteen, are mainly distributed in the 
choroid ; the long, two in number, pass forwards under the sclerotic 
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with little ramification until they reach the ciliary body, when 
they break up into twigs, which chiefly proceed to the iris to form 
its greater and lesser arterial circles, and which also supply a zone 
of tine vessels to the sclerotic, immediately around the margin of 
the cornea. The anterior ciliary arteries are derived from muscu- 
lar branches which pierce the anterior part of the sclerotic and 
proceed to the iris. The eyeball, as well as the conjunctiva, prob- 
ably receives twigs from some of the palpebral branches of the 
external carotid, and some of its veins discharge themselves into 
the facial vein. Others, which perforate the sclerotic not far from 
the corneal margin, course backwards under the conjunctiva, and, 
together with the trunks of the vene vorticose, proceed to the 
ophthalmic vein. 

The anatomy of the eyelids requires only a cursory mention. 
Each one is formed by a thin plate of cartilage,’ convex exter- 
nally, concave internally, and moulded to fit accurately to the 
contour of the globe. These cartilages are lined by the reflected 
conjunctiva, which is very thin and smooth and closely adherent 
to them, and they are covered by the orbicularis muscle and by 
a thin common integument. At their free borders the lids are 
rather broad, and are so bevelled that only the anterior margins 
of these borders come into contact when the eyes are closed? 
From the anterior margin of each lid a row of strong slightly 
eurved hairs, the cilia, or eyelashes, project forwards, and within 
the cilia are the orifices of the Meibomian glands, which keep 
the edges of the lids lubricated by a greasy secretion which 
forms a barrier to the overflow of tears. The conjunctiva lin- 
ing the cartilages contains numerous papille analogous to those 
of the dermis; and, where it is reflected from the cartilages to 
the globe, it forms a loose fold (the retro-tarsal fold), and is 
thickly studded with minute lymph-glands. Near the inner can- 
thus, or angle of the palpebral aperture, there are two small 
openings, the puncta lacrymalia, situated one on the margin of 
each lid, and leading to the tear-passages. Between the puncta 
and nearer to the middle line, filling the angle, 1s the little fleshy 
substance called the caruncle, which has been already described. 
The length, thickness, and abundance of the cilia differ much in 
different persons; and the integument of the lids 1s apt to lose its 
tone, and to fall into lax folds and wrinkles, as one of the changes 
incidental to declining years. 

If we proceed now to the physiology of the eye, we find that its 
essential function almost precisely resembles the action of a photo- 
graphic camera. As this, when properly adjusted, produces upon 
its glass screen defined inverted images of the objects to which its 
lens is directed, so the refracting media of the eye should produce 
defined inverted images upon the layer of rods and cones of the 


1 [The so-called tarsal cartilage is not cartilage at all, but a very firm and dense 
fibrous or connective tissue. | 

* [The margins of the closed lids are in accurate contact throughout their whole 
breadth. See Merkel, op. cit., I, 1, p. 85.] 
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retina ; and the whole of its mechanism may be regarded as being 
subservient to this end, or to the carrying on to the sensorium of 
the impressions which are thus produced. If either the conducting 
function of the optic nerve, or the perceptive function of the retina, 
should be abolished, there will be no vision at all; but, whilst the 
nerve and the retina are healthy, the quality of vision depends 
entirely upon the transparency of the retracting media, and upon 
the perfection of the optical images which they form. I the 
media themselves, though still translucent, have become turbid, 
vision may be reduced to a simple perception of light; and, even 
when they are transparent, if the image cast upon the retina should, 
from any optical fault, be blurred or ill defined, the impression 
conveyed to the consciousness will be of a like imperfect character. 
The majority of persons are rendered conscious of the possession of 
eyes only by the continual reception of clear images from the ob- 
jects at which they look, whether these are near or remote The 
minority, and that not an inconsiderable one, either enjoy clear 
vision only under certain limitations with regard to distance, or 


use their eyes by an effort which is always perceptible, soon irk- . 


some, and at last painful or fatiguing. Some people can see 
clearly only a few inches before them; others only for a range 
extending from arm’s lengtH to the horizon; others, who may be 
wholly free from disease, have not perfect vision at any distance, 
and yet are often unconscious of the defect under which they labor. 
In the meanwhile, in the estimation of the public, one eye is as 


good as another; and although it is manifest that the differences 


above-mentioned must greatly influence the fitness of individuals. 


for this or that vocation in life, yet we scarcely ever hear of these 
differences being taken into account in the training of children, or 
in the choice of professions for young men. It is quite common 
for a child with defective sight to be repeatedly punished, both at 
school and at home, for errors which he is unable to avoid; and 
there are numbers of people in the world who, by the con- 
tinued operation of similar ignorance or thoughtlessness in their 
more mature years, are tied to occupations which are to them 
continual sources of discomfort, and sometimes sources of danger. 
The merely structural imperfections of healthy eyes are matters 
which require, both from the medical profession and from the 
public, a greater degree of attention than they have hitherto gen- 
erally received. The peculiarities of the organs as optical instru- 
ments have tended to place them outside the boundaries of ordinary 
physiological research ; and hence, during many years, optical 
philosophers unacquainted with physiology were suftered to build 
up a fanciful structure, composed of hypotheses at once ingenious 
and erroneous, with regard to the nature and uses of the several 
parts of the eye, and with regard to the degree of physical perfee- 
tion which it usually attains. Before attempting to dissipate 
some of the unfounded beliefs which have been thus produced, 
there are certain general questions which require a brief considera- 
tion. 
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The inversion of the retinal image, which has been mentioned 
as a feature common to the eye and the camera, is a necessary 
result. of the intererossing of pencils of light which have passed 
through a small aperture, or have been refracted by a convex lens, 
and the rationale of the matter is too fully set forth in books on 
natural philosophy to require description here. But it is only 
comparatively recent knowledge of the anatomy of the retina 
which enables us to understand how it is that the inverted image 
produces erect vision ; a question which was long warmly debated 
by the learned. It is now manifest that it is not the retina as a 
whole organ which perceives, but that each individual bacillus in 
the retina perceives its own share of the picture formed upon the 
general surface. And,as the bacilli stand radially upon the inner 
aspect of the posterior hemisphere of the eyeball, they are so 
directed that each will see its own part of the object i in its proper 


Fig. 5. 


place. In Fig. 5, for example, the line a B represents an object, 
and a’ B’ its inverted image upon the retina But the individual 
bacillus at a’ looks up towards the point a, and sees the direction 
from which the hght comes; while in like manner the individual 
bacillus at B’ looks down towards the lower part of the object. 
As regards the retina as a whole, the inversion produces its natu- 
ral ettects, whenever there is any localized loss of vision. A de- 
tachment of the upper half of the retina may leave the stars visible, 
while it takes away the power of seeing the ground ; and a detach- 
ment of the lower half produces a darkness above which patients 
often compare to having the peak of a cap pulled down over the 
eye. Hemorrhages, and other local changes, must also be looked 
for in a direction « opposite to that of the gap which they produce 
in the visual field. 

The axis of the globe has been already defined to be an imaginary 
line drawn from the fovea centralis to the geometrical centre of 
the cornea. The axis of vision, on the other hand, is an imaginary 
line drawn from the fovea centralis through the object looked at, 
and it is seldom coincident with the axis of the globe, but forms 
withitasmall angle. Along the axis of vision, we have the range 
of vision, which lies between the near point and the far point— 
terms which sufficiently express their own meaning, but which 
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refer, as will be seen hereafter, to different localities in space in 
different individuals. | 

The occurrence of single vision with the two eyes is a matter 
which has given rise to much speculation, and of which we know 
little more than that it takes place only under certain conditions. 
We can combine the two images, so as to receive from them a 
single impression upon the consciousness, only when they are sym- 
metrically disposed upon the two retine. 

The most common manner in which the eyes depart from what 
may be considered a normal standard is by some disproportion 
between the length of the axis of the globe and the optical power 
of the refracting media. Every convex lens—and the refracting 
media collectively may be so considered—has a special distance at 
which alone it produces a clear image of a given object. The dis- 
tance of the clear image from the lens is known as the focal length 
of the latter, and it increases as the object is brought nearer; so 
that, in the camera, we have a screw [or rack] adjustment by 
which to vary the position of the lens, according as we want an 
image of a near ora remote point. In the eye, the distance be- 
tween the lens and the retina cannot be varied ; but the same result 
is produced by increasing the strength of the lens by the action of 
the ciliary muscle. When this muscle is at rest, the lens is at its 
weakest, that is to say, it has its greatest focal length ; and, as the 
muscle contracts, the lens becomes more convex, stronger, or of 
smaller focal length. This change is called “accommodation,” 
since by its means the eyes are “accommodated” to vision at dif- 
ferent distances. Perhaps the best example of the need of accom- 
modation is that given by Donders—namely, that if we place a 
page of print as far away from the eyes as we can read it comfort- 
ably, and look at it through a piece of net held somewhat nearer 
to us, we shall find that when we accommodate for the distance 
of the type, so as to read, we cannot distinctly see the fibres of the 
net, and only recognize some indefinite intervening film. On the 
other hand, when we accommodate for the shorter distance, and 
see the fibres of the net sharply and distinctly, we cannot at the 
same time read the type, although our gaze is still directed towards 
it. The normal or ideal eye is one in which the axis of the eyeball 
is of the same length as the focal distance of the refracting media 
for remote objects ; so that, in looking at the horizon, the eye sees 
clearly, although it is quite passive; and accommodation is only 
brought into play for objects that are nearer at hand. Such an 
eye is said to be ‘“emmetropic,” and one that does not fulfil the 
assigned conditions is said to be “‘ametropic.” It is obvious that 
there may be two contrasted forms of ametropia; one, iu which 
the axis of the eyeball is shorter than the focal length of its media ; 
another, in which the axis is longer than the focal length. The 
first form is called “ hypermetropia ;” and in it, as the focal length 


is greater than the axial length, there is no clear vision until 


the former is diminished by accommodation. Accommodation is 
therefore called into constant exercise, and the ciliary muscle is 
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never passive. It is exerted, more or less, according to the de- 
gree of the hypermetropia, in looking at distant objects, and still 
more when the gaze is directed to near ones. The eyes soon be- 
come tired by the unremitting effort which is thus demanded 
from them; and the mere continuance of seeing is in itself irk- 
some, The flatness of a hypermetropic eye is ‘generally [in the 
higher grades of hypermetropia] very manifest when it is turned 
towards the nose and looked at from the temporal side; and 
the malformation, for reasons to be discussed hereafter, produces 
liability to convergent squint. In the other form of ametropia 
the axis of the eyeball is longer than the focal length of the me- 
dia, the globe being unduly elongated from front to back. There 
is then no distinct vision except for near objects; and the eye is 
said to be short-sighted or near-sighted. For this condition 
the most correct name would be hypometropia; but the trivial 
designation “myopia,” which was applied to the associated defect 
of vision long before its nature was understood, is too firmly 
established to be disturbed for the sake : 
of symmetrical nomenclature. We have 
thus three types of eye, all of frequent 
occurrence. The normal, or emmetropic 
type, is shown by the dark line in the 
annexed diagram, Fig. 6; while the hy- 
permetropic type departs from it in the 
direction of the internal dotted line, and 
the myopic type in the direction of the 
external dotted line. | For the myopic dis- 
tant vision is impossible, and for the hypermetropic eye sustained 
near vision is generally impossible, except, in either case, by the 
aid of optical appliances The state of a passive eye—whether it 
is emmetropic, hypermetropic, or myopic—is called its “refrac- 
tion,” and is often an element of great importance in the investiga- 
tion of diseased conditions. The emmetropie eye has its far point 
at infinite distance, so that its range of sight has no remote bound- 
ary,while its near point is at a distance determined by its power 
of accommodation. The myopic eye has its far point at some finite 
distance—such as one foot or three feet—beyond which it cannot 
see clearly, and its near point within this distance; while the hy- 
permetropic eye, in its passive state, has no actual far point or 
near point, and no clear vision at any distance, except by the exer- 
cise of accommodation. [The myopic eye has its far point at some 
finite distance and its near point nearer than in the emmetropic 
eye; the hypermetropic eye has “no clear vision at any distance 
except by the exercise of the accommodation,” and in extreme cases 
not even then, for the reason that the refractive defect may be so 
great that the total accommodative power is insufficient to adjust 
the eye even for distant, much less for near vision | 

The function of accommodation, by which the refraction is 
modified, depends upon the elasticity or plasticity of the ecrystal- 
tine lens, and upon the degree in which its shape can be altered by 
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varying states of the ciliary muscle. The lens is believed to pos- 
sess its maximum of plasticity at about eleven' years of age, and 
from that time, as life advances, it becomes gradually harder, with 
corresponding loss of accommodation. As accommodation dimin- 
ishes, the near point recedes farther and farther from the eye, and 
the nearest portion of the range of vision is curtailed in a corre- 
sponding manner. This change is a perfectly natural one, which 


‘A 


occurs in all eyes; and the resulting imperfection of function, when 
it attains a conspicuous degree, is denominated “ presbyopia,”’ or 
aged sight. 

Apart from these variations, a chief difference between the eye 
and a camera, or any artificial optical instrument, depends upon 
the greater extent of field which the eye embraces. This field 
may be said to extend over 160 degrees from side to side, and over 
120 degrees from above downwards; but whereas, in the artificial 
instrument, we demand clear detinition to the margin of the field, 
wherever-this may be, in the eye we obtain clear definition only 
in the centre, over a space which would contain, at the distance 
of a yard from the cornea, about four letters of the type in which 
this page is printed. [The diameter of the fovea centralis corre- 
sponds, in the field of vision, to an angular magnitude which can 
be covered by the nail of one’s forefinger when the hand is 
stretched out as far as possible.—Helmholtz, Popular Lectures on 
Scientific Subjects: “The Eye as an Optical Instrument.”| Within 
such a space, a normal eye should be able to distinguish two points 
separated by about a sixteenth part of the space itself, or by one 
minute of angular measurement; but, beyond its boundaries, vision 
becomes progressively more and more indistinct up to the limits of 
the field. The image formed within the eye has been well com- 
pared to a drawing, of which the centre is exquisitely finished, 
while the marginal parts are merely sketched in outline. Of these 
we see, indeed, enough to call our attention to any noteworthy 
objects or phenomena; towards which, as soon as we are thus 
warned of their presence or occurrence, the direct gaze will be im- 
mediately turned, allowing the previous object of regard to pass 
out of sight, or to lapse into marginal indistinctness. The mobility 
of the eye almost neutralizes, so to speak, the narrowness of the 
field of exact vision; insomuch that the fact of this narrowness is 
unknown to the majority of persons, and becomes a matter of sur- 
prise when shown by observation or experiment. In technical 
language, the acute vision with which we see objects upon which 
the attention is fixed is called direct vision ; and the imperfect 
vision, which renders us conscious of the main outlines of lateral 
objects, is distinguished as indirect. The former is the function 
of the fovea centralis and macula lutea only; the latter, of the 
whole of the lateral portions of the retina, in which the percipient 


elements are overlaid by the granular, the ganglionic, and the fibre 
layers. 


. 


' [We are not aware of any investigations fixing thus definitely the age at which 
the plasticity of the lens is at its maximum. ] 
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The eye differs, moreover, from all the compound instruments of 
the optician, in the absence of any provision for the correction 
of what are called in opties the “ aberrations” produced by refract- 
ing media. These aberrations are of two principal kinds, the 
“chromatic” and the “ spherical.” 

Chromatic aberration is a consequence of the compound charac- 
ter of solar rays, which are made up of different kinds of light, 
all refracted in different degrees by any single substance, and there- 
fore incapable of being united by it in any single focus. Because 
we are not sensible of color fringes round the objects of our regard, 
it was long supposed that the eyes were achromatic, and that their 
achromatism was produced, as in compound lenses made by art 
by differences in the powers of refraction and dispersion of the 
successive media, the cornea, the aqueous humor, the crystalline 
lens, and the vitreous body. But recent research ‘has shown that 
the eyes are so far from being achromatic that, when accommo- 
dated for infinity in red light, they are only accommodated for a 
distance of about two feet in violet light; and this may be made 
manifest by looking at any distant flame which is covered by a 
cobalt-blue glass. Such a glass transmits the red and the violet, 
but absorbs the yellow and the yreen rays of the spectrum; and 
persons with normal vision see through it a defined red flame, 
surrounded by a wide halo of bluish violet. 

Spherical aberration, in glass lenses, produces distortion of the 
image at the margin of the field.’ It depends upon the fact that 
divergent rays strike the surface of the lens at different angles 
near the centre and'at the margin, and are more sharply re- 
fracted at the latter; so that the focus of the marginal portion 
is nearer the lens than that of the central portion. If we look at 
any surface through a moderately strong magnifier, and gradually 
increase the distance between the two, we shall soon reach a point 
at which the marginal image is blurred, while that of the central 
portion is still distinct and clear. Opticians remedy this defect 
by the use of diaphragms, or “stops,” opaque plates with central 
openings, so that the marginal part of the lens is covered. It was 
long believed that the iris, in the human eye, fulfilled an analogous 
function ; but exact investigation has shown that it does sO, if at 


all, in a very imperfect manner.? In truth, the curvatures of the 


[Spherical aberration is a necessary result of the employment of spherical sur- 
faces in grinding lenses, perfect spherical surfaces not making a perfect lens. It 
increases with the increase in the diameter (or aperture) of the lens, byt at a more 
rapid rate, and its effect is the formation of an image which is indistinct in all its 
parts. The indistinctness or blurring of the marginal portions of the image, as In 
the experiment described in the text, is dependent on quite another cause, viz., the 
fact that the marginal portions of the object are further than its central portions 
from the centre of the lens. ] 

? [Although spherical aberration, in a strict sense, cannot exist in the eye, for the 
reason that its refracting surfaces are not true spherical curves, its defects are still 
of a kind to be greatly diminished in their effeet upon the acuteness of vision by 
the action of a “stop” or diaphragm, and this function the iris exactly and effi- 
ciently performs, by excluding the marginal portions, both of the lens and of the 
cornea, from participation in the for mation of the retinal image in direct vision. ] 
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surfaces of: the eye are exceedingly irregular, generally not spher- 
ical at all, but ellipsoidal, and different in different directions ; 
and these ellipsoidal surfaces are not always concentric, the centre 
of the crystalline lens being often out of line with that of the 
cornea. ‘The result is that there are few people who can see hori- 
zontal and vertical lines, at the same time and at the same dis- 
tance from the eye, with the same degree of clearness; and the 
optical picture formed by the refracting media upon the retina 1s 
often distorted in a degree compared to which any defects due to 
spherical aberration w ‘ould be inappreciable. Besides this distor- 
tion there is another, traceable to the fibrillated structure of the 
crystalline lens, which causes us, when we regard any distant point 
of light, such as a star, to see it surrounded by an appearance of 
rays. ‘These rays have, of course, no objective existence, and they 
ditfer in their arr angement in the eyes of each spectator. 

The media of the eye, in reality, are far from being either homo- 
geneous or perfectly transparent. If we look thr ough a very small 
opening upon an illuminated surface (the best method is to make 
a pinhole ina thin sheet of metal, and to place it over the eye- 
piece of a microscope, with moderate mirror illumination of the 
objective), we shall see the field of view occupied by many sta- 
tionary granules or spherical objects, by some stationary fibres, 
and by many floating fibres, which resemble beaded filaments. All 
these are shadows cast upon the retina, and then projected out- 
wards as visible objects; the stationary shadows being cast by 
imperfectly transparent parts of the crystalline lens ; the floating 
shadows by imperfectly transparent fibrillee in the vitreous ; and 
the imperfect transparency being due to the presence of nuclei, or 
even to some difference between the index of refraction of a cell 
or fibre, and that of its surrounding parts. Again, the media 
present phenomena of fluorescence and interference which are very 
marked if we seek them properly. If we throw a fine pencil of 
light through the fully dilated pupil, we can distinctly follow its 
track into the depths of the eye by the reflection of its blue waves 
from the organic particles against which they break; and, if we 
light up either the cornea or the crystalline lens with blue rays 
only, we shall see a reflex, like that of a solution of quinine, from 
these apparently colorless structures. 

The retinal surface which receives the i image has its full share 
of imperfections. Over the entrance of the optic nerve, where the 
layer of rods and cones is wanting, it is absolutely blind ; and this 
blind spot measures not less than six degrees in the horizontal, by 

eight in the vertical direction. If we draw on a piece of paper a 
small dot or cross as an object, and three or four inches to the 
right of it a black circle half an inch in diameter, and if we look 
steadily at the dot with the right eye only, while we move the 
paper to and fro, we shall soon find a distance at which the black 
circle vanishes. The larger retinal vessels also form “ blind lines” 
radiating from the spot; and a point of light may be made to dis- 
appear as it passes across or along them. Under certain conditions, 
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moreover, they cast shadows upon the percipient layer, and thus 
interfere with the perfection of the retinal image. 

Lastly, the centre of vision, the yellow spot itself, by reason of 
its own tint, occasions deceptive color sensations, and masks or 
overpowers feeble luminous impressions. It is well known that 
some of the smaller stars are seen more readily when we look a 
little aside from them than when we look at them directly; and 
this is due to the coloration of the yellow spot, by which the star 
is as much disguised as if it were looked at through a piece of 
yellow glass. Professor Clerk Maxwell, in a lecture at the Royal 
Institution, pointed out that, in consequence of differences in the 
tint of the yellow spot, a color which one person, on comparing it 
with white, would call pinkish, would be said to be greenish by 
another. He also displayed a method by which the presence of 
the yellow coloring matter in the retina may be rendered manifest ; 
a method for which he was indebted to Professor Stokes. It con- 
sists in looking at a white object through a solution of chloride of 
ehromium, or at a white screen on which light which has passed 
through this solution is thrown. The solution transmits a mixture 
of red light with the rays near the line —that is, in the middle 
of the blue—[ between the green and the blue} of the prismatic 
spectrum, which are strongly absorbed by the yellow spot. When 
this mixture falls on the general surface of the retina, it appears of 
a neutral |sea-green] tint ; but when it falls on the yellow spot, only 
the red light reaches the percipient nervous elements, and a red 
patch is seen floating like a rosy cloud over the illuminated field. 

All the sensations produced by color, beyond the region of the 
yellow spot, are different in different parts of the retina, and are 
less vivid, certain, and distinct in the marginal parts than near co 
centre. The margin, for example, is nearly insensible to red ; 
that the outline of a red object can be seen when it is held far se 
the right or left, long after its color has ceased to be distinguish- 
able. Again, in a feeble light, red objects become comparatively 
invisible [or rather indistinguishable]; as all know who have 
tried to find red fruit in the twilight of a summer evening. 

We arrive, in this way, at a somewhat formidable total of im- 
perfections in the eye, when it is regarded as an optical instru- 
ment ; and it becomes interesting to inquire why they interfere so 
little with its efficiency as an organ of vision. The answer must 
be afforded, first, by the imperfect attention which is naturally 
paid to any indirect visual impressions, that is, to any appearances 
which can only be seen if they are sought for in the outer parts 
of the field, while the direct gaze is turned away from them; 
secondly, by the faculty of accommodation; thirdly, by the de- 
gree in which our conclusions about what we see are the results of 
an experience in which the eyes are aided by the reports of other 
senses ; and, lastly, by the influence of habit. 

The prevailing disregard of the phenomena of indirect vision 
can hardly be better illustrated than by the fact that it was re- 
served for Mariotte, in the reign of Charles II, to discover the ex- 
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istence of so considerable a lacuna as the blind spot. Before his 
time, men had used their eyes for thousands of years, and yet they 
had so constantly neglected the latter portions of the field that 
they never became conscious of these great defects in them. The two 
blind spots were one on either side of the object looked at, and 
were always, therefore, both out of sight and out of mind. It 
was only when Mariotte, wishing to test the share of the choroid 
in vision, designedly brought the image of an object upon a part 
in which the choroid is wanting, that he found out the insensi- 
bility of the optic nerve to light. Few people even now are aware 
that they cannot distinguish red with any marginal part of the 
retina. When they want to distinguish red, they instinctively 
look at it; and then it is seen by a part which is no longer mar- 
ginal. Many of the phenomena of aberration are localized in the 
same manner ; and they are thus so utterly disregarded that their 
very existence remains unknown. 

The function of accommodation has been already described as 
that by which the yellow spot receives sharply defined images of 
objects, at whatever distance they may be situated ; by which, in 
the language of optics, the eye is adjusted to see clearly either 
from afar or at hand. The rays of light from distant objects are 
approximately parallel; and an emmetropic eye, when in repose, 
unites them into a clear picture upon the retina. The rays from 
near objects are no longer parallel, but divergent ; and the same 
adjustment would no longer unite them. But to the eye the crav- 
ing for a clear image is an irrepressible instinct ; and, as any ob- 
ject. approaches, or asthe regard is turned from a distant object to 
a near one, the refractive power is at the same time increased by 
the effort of the ciliary muscle, and the clear image is still ob- 
tained. The same power of internal variation comes into play to 
prevent the formation of dim images as a result of spherical aber- 
ration or of asphericity.!. The eye adjusts itself involuntarily for 
the aspect as well as for the distance; and, in the case of a per- 
son, for example, whose vision for horizontal and for vertical 
lines is different, the vertical and the horizontal boundaries of a 
square are not looked at together, as by a normal eye, but in 
immediate and alternating succession. In this way the possessor 
of a defective eye may remain in ignorance of his defect, or may 
be guided to a knowledge of it only by the fatigue which his con- 
stantly varying accommodative efforts will in time occasion. 

The influence of the other senses in controlling the impressions 
received through the eyes is very considerable, but is chiefly exerted 
at an early period of life, when it may easily escape observation. 
A child, for example, whose ocular surfaces, like flaws in a win- 
dow-pane, distort all they look upon, may remain unconscious 
of his peculiarity. He is told that certain figures are circles, or 


‘ [As regards spherical aberration this is not true, neither is it strictly true in 
the case of asymmetry of the refracting surfaces, for the reason that any change 
of adjustment which improves the definition of certain details of the image must 
needs impair the definition of such other details as were previously more distinct. ] 
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squares, or ovals; and he recognizes their identity although he 
may never see their true outlines. There comes, therefore, to bea 
general consent about the names of appearances, even though this 
consent may cover a certain amount of difference in the appear- 
ances themselves. 

The effect of habit is shown in our ordinary unconsciousness of 
those impressions upon the nervous system which are being made 
perpetually. Thus, although the arborescent vessels of the retina 
stand always between our gaze and outward objects, we remain 
ignorant of their existence, “unless they are brought into view by 
some new circumstances, or by some unusual method of illumina- 
tion. In the same way, there are certain permanent defects of 
vision which people learn to disregard, and by which, as a matter 
of fact, they are neither inbaiwcalenctl nor deceived. 

We must therefore lay aside, as an assemblage of pleasant 
fictions, the belief long taught and entertained that the eye In any 
way approaches perfection as an optical instrament. Even in its 
normal construction it is full of faults, which would condemn a 
telescope or a microscope to be thrown aside as useless; but which, 
in the living organ, are neutralized by the conditions under which 
it is exerted, as well as by a variety of physiological compensa- 
tions. When we step beyond the limits of the normal eye we 
soon find ourselves in the presence of defects of structure, of shape, 
of sensibility, or of directing power, which the utmost extent of 
our physiological compensations fails to correct, and which produce 
either habitual discomfort or habitual error. The error may per- 
haps be disregarded, as long as the individual who 1s the subject 
of it remains free from distress. But, wherever there is discom- 
fort there is a possible or probable source of disease ; and,as a rule, 
the many people who always feel that they have eyes are walking, 
more or less unconsciously, on the brink of a precipice over which 
they may at any time fall. The protection and. relief of eyes in 
which an exaggeration of some ordinary defect overpowers the 
resources of phy siological compensation, and thus, by exciting 
nervous irritation, muscular pain, or vascular plethora, lays the 
foundation of morbid action, is an object well worthy of the atten- 
tion of practitioners. An imperfect organ, if its powers are de- 
veloped and utilized, and its weaknesses as much as possible con- 
sidered, will usually last out the lifetime of its possessor; while, 
if injudiciously or improperly strained, it becomes exposed to 
dangers from which it cannot be expected altogether to escape. 


CHAPTER TL 
ON THE EXAMINATION OF THE EYE. 


Tue transparency of many of the tissues which enter into the 
formation of the eye, and the accessibility of most of them to 
various modes of examination, render it easy, generally speaking, 
for the surgeon to make himself acquainted with the facts of any 
case of ocular disease or injury which he may be called upon to 
treat. It is therefore the more necessary, in inquiring into the 
state of the organ, to utilize in the most complete manner the ad- 
vantages afforded by its structure and position, and to look at it 
in such a way, and with such attention and precaution, that 
nothing which exists may escape notice. Even when the condi- 
tion of superficial parts conceals those which are more deeply 
situated, as when an opaque lens or a turbid cornea prevents in- 
spection of the retina, or an effusion of blood into the anterior 
chamber shuts out the iris and the pupil from view, there are still 
methods of investigation which afford evidence as conclusive as 
any which can usually be obtained with regard to the internal 
structures of the body. Occasional errors of inference and inter- 
pretation must, perhaps, be regarded as inevitable; but an error 
about a matter of fact can scarcely arise excepting from haste or 
from carelessness. The first words uttered by a patient, or the first 
glance at his appearance, may often suffice to indicate to a skilled 
observer the direction of his inquiry, and to confine it within cer- 
tain definite limits; but while skill has yet to be attained, it is 
best to follow some settled order of investigation. or this pur- 
pose, an anatomical order, proceeding from. “the superficial to the 
deeper textures 1s, perhaps, the most convenient, and is certainly 
the most likely to insure that nothing shall escape scrutiny. The 
eyelids will thus come first under observation. It is manifest that 
they may depart from the healthy state in many ways, by faulty 
position, by swelling, by redness, or by the condition Of. their 
margins or appendages ; and it may be seen at once whether they 
are apparently normal or the seat of one or more of the coarse 
changes thus indicated. Whenever there is any redness or irrita- 
tion of the surface of the eyeball, it is not enough to note the ab- 
sence of coarse eyelid changes, but the state of the margins and of 
the cilia should be carefully scrutinized. For this purpose it is well 
to use a Magnifying glass of about two inches focal length; and, 
with its aid, to look closely at the growth and position of the cilia, 
moving the eyelid a little away from the globe during the exami- 
nation, so as to let the light fall at different angles from time to 
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time. By this method it is easy to discover fine semi-transparent 
ingrowing eyelashes, which it would otherwise be possible to over- 
look ; and in the same way I have more than once found a shed 
eyelash, which had been carried into one of the lacrymal puncta, 

arrested in the canaliculus, and retained there to act as a foreign 
body of the most vexatious kind, its projecting portion tickling 
the conjunctiva of the globe incessantly. [We once met with a 
case presenting exactly the appearance of a rather large conjuncti- 
val phlyetenula, in which the sole cause was the irritation excited 
during several days in succession, by the stiff end of an eyelash pro- 
jecting less than a millimetre from’ the lower punctum lacrymale. | 
The margins of both upper and lower lids should be scrutinized in 
similar fashion ; and then the whole surface of the conjunctiva, 
both palpebral and ocular. In order to examine the conjunctiva 
of the lower lid, the lid should be drawn firmly down towards the 
malar bone by the tips of two or three fingers, placed on the skin 
just above the inferior margin of the orbit. The patient should 
then look upwards as much as possible, and the lower pete 
fold will be thrown forwards and rendered prominent. [The lower 
portion of the conjunctival sac may be best exposed in deeply 
set eyes, by drawing the lower lid a little away from the eyeball, 

and directing the patient to look downward.—Arlt, Krankheiten 
des Auges, 1, p. 2.| In order to see the conjunctiva ‘of the upper 
lid, a somewhat. less simple maneuvre is required; but it is one 
which is easily learned, and which it is essential to know. The 
lids being gently closed, the surgeon takes some small slender in- 
strument, a probe, a pen-handle, or an open pencil-case, and places 
it horizontally along the upper lid , Just below the upper margin of 
the tarsal ee using his right hand for the patient’s lett eye, 

and vice versd. A slight pressure against the upper part of the 
tarsal cartilage inclines its lower margin a little forwards; and this 
margin 1s then seized between the thumb and index finger of the 
disengaged hand, which obtain a light but firm hold of the cilia 
and of the edge of the lid. The sur geon draws the lower part of 
the eyelid still more forward, and then with a quick movement 
turns it upwards round the pencil, which is held immovable, and 
acts as a fulcrum of rotation. At the moment when the upward 
turn is given to the lid, the patient, if not already doing so, should 
be told to look down, and complete eversion will be obtained. The 
everted lid may be held by the forefinger against the upper mar- 
gin of the orbit, and the pencil gently withdrawn. This little 

manceuvre takes many words to describe; but the thing is done 
in a moment when once a certain knack has been acquired ; and 
this knack consists chiefly in the consentaneous movement of the 
two hands, and in the selection of the right time for the upward 
turn. [The important thing is for the patient to look downward, 

in which act the levator of the upper lid is relaxed |] In patients 
with Jax eyelids, either from weak orbicularis muscles, or from 
the effect of chronic inflamination, eversion of the upper lid may 
be accomplished by the index finger and thumb of one hand only ; 
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the right hand being used for the left eye, and vice versd. The tip ; 


of the finger, placed on the lid, causes some projection of its lower 
margin, which is then seized by the opposition of the thumb, and 
turned over, the finger itself serving asa fulcrum. [This manner 
of everting the upper lid involves ruder manipulation, and is more 
painful than that first described.] The lid being everted, its inner 
surface must be examined ; and it must be borne in mind that 
foreign bodies are especially apt to lodge on this surface, about 
a line from the inferior margin of the cartilage. The upper cul- 
de-sae does not admit of being completely everted ; although, when 
the patient looks down, most of it may be broug 

is not an uncommon place of retreat for a certain class of foreign 
bodies, such as fragments of straw, or of the awn of barley; and 
it may be fully explored by the bent portion of a hair-pin, or by a 
wire loop set in a handle, such as is commonly used for buttoning 
gloves. Eversion of the upper lid is never very agreeable to the 
patient, and it must be understood that it need not be practiced 
unless there is irritation of the surface of the eye, of such a kind 
as might be caused by a concealed foreign body, or by the state of 
the palpebral conjunctiva.’ The internal surface of the lid is often 
covered by warty grannlations, which are common sources of 
undue vascular development on the cornea; and in the lower retro- 
tarsal fold we may find granulations of another kind—the so- 
called ‘“sago grains,” which consist mainly of enlarged lymph 
follicles. 

When there is obvious congestion of the ocular surface, the point 
chiefly needing inquiry is whether this congestion is limited to the 
conjunctiva, or extends also to the deeper portions of the globe. 
Active congestion of the conjunctiva is readily produced by trifling 
causes ; and, if these continue in operation, the congestion soon 
becomes chronic from mere passive dilatation and loss of tone of 
the vessels. It may vary in degree, from a mere vascular network, 
with white interstices, to the production of uniform redness. But 
congestion limited to the conjunctiva may always be distinguished 
by the readiness with which the vessels may be momentarily 
emptied by pressure. If the tip of the index finger is placed 
against the cutaneous surface of the lower lid, and so used as first 
to raise it a little towards the cornea and then to make it glide 
down again over the lower part of the eyeball, the track of digital 
pressure, if the congestion 1s only conjunctival, will for an instant 
be left purely white, quite up to the corneal margin. The vessels 
refill as the finger passes on, and obliterate its track. But if the 
congestion reaches deeper parts, as in inflammation of the iris or 
of the ciliary body, it will involve the fine vascular zone of the 
sclerotic, which surrounds the corneal margin, and which remains 
unaffected by pressure. The vessels of this zone are too minute to 
be individually visible, even when overfilled ; but their distension 
forms around the cornea a pink annulus which is sometimes seen 


_| [It is not safe to omit the examination of the conjunctival surface of the upper 
lid, even though there may be no marked hyperemia of the conjunctiva oculi. ] 


eht into view. It. 
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through the conjunctival vascularity, and is sometimes obscured 
by it, Hut may always be brought to light by the effect of pressure, 
which then leaves a track that is pink near the cornea, and be- 
comes white at some little distance from its margin. There is yet 
a third form of congestion, which is passive and subconjunctival, 
and is dependent upon some impediment to the free exit of venous 
blood from the interior of the eye. In this form the surface of 
the sclerotic is traversed by distended and tortuous veins full of 
dark-colored blood, which may be seen to emerge from the eyeball 
through openings not very distant from the corneal margin, and 
to pursue their course backwards. ‘They are chiefly met with in 
eases of chronic internal inflammation or of increased tension, and 
are constantly present in fully developed glaucoma. [They con- 
stitute also an important diagnostic sign in many cases of intra- 
ocular tumor. | 

The examination of the eyelids and of the conjunctival sac 
having been carried as far as may be necessary, attention should 
next be given to the cornea. ‘The chief characteristics of this 
membrane are its uniform transparency, and its smooth reflecting 
surface, which, as a convex mirror, aftords an erect but diminutive 
image of the objects placed in front of it. In the healthy eye, the 
transparency of the cornea allows us to see the fibrillation and the 
colors of the iris with perfect distinctness ; but it does not follow, 
because these are concealed, or seen only imperfeetly, that the 
transparency of the cornea is impaired. ‘The iris may be veiled 
by turbidity of the aqueous hunior, due to the presence of blood or 
inflammatory products in the anterior chamber; and we then 
judge of the condition of the cornea by its smoothness and reflect- 
ing power, and by the presence or absence of vessels running upon 
it from the conjunctiva. On the other hand, when the cornea 
itself is turbid, the turbidity is at first seldom uniform over the 
whole surface, and the more transparent portions will often allow 
us to see the condition of the aqueous humor and of the iris. 

Slight opacities of the cornea, and even foreign bodies, such as 
pieces of coal or iron, imbedded in its substance, are liable to escape 
cursory observation by reason of the direction in which the light 
falls upon them, or because they resemble in color the background 
of iris or pupil behind them. There are many affections of the 
eye which it is well to treat by the aid of comparative darkness ; 
but there are none in which it is proper to be content with exami- 
nations made under the same circumstances. In order to get the 
best possible view of the cornea, the patient should be seated 
facing a good large window admitting plenty of diffuse daylight, 
but not exposed to the direct rays of the sun. The eye under 
inspection should not only be turned successively in various direc- 
tions, but the surgeon should also vary his own point of view; 
and, in a case admitting of any doubt, should employ two convex 
lenses, one asa ‘“ bull’s-eye,” to concentrate light upon the parts 
observed, the other as a magnifier, with which to examine the 
illuminated surface. Or he may do the same thing by lamplight, 
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a method which is dignified by the name of “ focal illumination,” 
and which is often of the greatest possible value. The sketch 
in Fig. 7 illustrates the way in which focal illumination is 
ordinarily practiced, and the position of the lamp and lenses. The 
former is placed somewhat in front of the patient, and at the side 
of the eye under examination, and by varying its place, or that of 
the illuminating lens, the beam of concentrated light is made 
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either to play over the surface of the cornea or to penetrate 
to the parts below. Messrs. Weiss have lately constructed a 
lamp (shown in section in Fig. 8), which burns benzoline retained 
by sponge, has its own “bull’s-eye” and reflector, and is so small 
that it may be carried in the pocket ; and this, which may be held 
in one hand while the magnifying-glass is held in the other, will 
often be found to afford a very convenient method of illumination. 
Inspection of the cornea may show that some foreign body is 
imbedded in it, or that its surface is more or less cloudy, or irregu- 
lar in shape, or ulcerated, or marked by the cicatrices of former 
ulcers. It may also be the seat of circumscribed abscess, or of 
diffused suppuration between its lamine, or it may be traversed by 
bloodvessels, arranged sometimes as two crescents, encroaching 
on its upper and lower margins, sometimes in a fasciculus running 
to some single point, sometimes distributed more or less evenly 
over its surface [a vascular condition of the upper part of the cor- 
nea should be especially noted as indicating a probable granular 
condition of the conjunctiva of the upper lid]. All these are con- 
ditions to be examined, and to be carefully noted as elements in 
diagnosis and as guides to treatment. 

The parts of the eye which come next under examination are the 
aqueous humor, the pupillary aperture, and the portion of the 
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erystalline lens lying immediately behind it. In health the aque- 
ous humor is perfectly transparent, but it may be rendered turbid 
by the presence of early inflammatory products, of pus, or of blood. 
Inflammatory products may be evenly diffused throughout the 
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fluid; but pus and blood, unless they fill the anterior chamber 
completely, necessarily oravitate to its lower portion. In this po- 
sition pus may be mistaken for a purulent infiltration between the 
layers of the cornea itself; but such an error would usually imply 
a careless inspection. The upper boundary of an infiltration is, as 
a rule, irregular, while that of a collection of pus in the chamber 
is an even horizontal line, which, when the head is inclined to one 
side, changes its place, in relation to the walls of the chamber, in 
such a manner that the surface of the fluid preserves its horizon- 
tal direction. [Pus in the anterior chamber is often so tenacious 
as only very slowly to change its place by gravitation. ] 

When the cornea and the aqueous humor are both transparent 
they allow the condition of the iris and of its central aperture, the 
pupil, to be clearly seen. The chief characteristic of the healthy 
iris is its lustrous striated surtace; the chief characteristics of the 
healthy pupil are its cireular outline and its free mobility. If the 
iris be in the least dull or discolored, or if the pupil be irregular 
in shape, or contracted, or sluggish, these are facts on which im- 
portant inferences may ‘be founded. The lustre of the iris speaks 
for itself, but the determination of the mobility of the pupil re- 
quires care and discrimination. A sluggish pupil will still con- 
tract and dilate in unison with its healthy fellow, although not to 
the same extent; and hence it is necessary to protect from. vari- 
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ations of light the eye which is not being examined. For this 
purpose it should be closed, and the closed lids should be covered 
by a towel or handkerchief, folded into a suflicient number of 
layers to exclude light entirely, and then applied gently but closely 
by the hand. The eye under examination should not be touched, 
but only shaded by the hand of the surgeon, so placed as to inter- 
cept light as much as possible and then once and again quickly 
moved aside while the pupil is steadily watched. In a healthy 
eye so treated the pupil rather slowly dilates under the shadow of 
the hand, and contracts much more quickly when the shadow is 
withdrawn. The pupil retains a circular outline while thus chang- 
ing, and its area, up to the age of about fifty, is of a clear bright 
black. After fifty the black is usually exchanged for a more or 
less gray or yellowish tint. Under the influence of morbid action 
the iris may be dull, or visibly vascular, or studded by nodules of 
lymph; and the pupil may be sluggish, or altogether fixed, or 
irregular in outline, contracting and dilating only at certain parts 
of its circumference, and its area may be more or less occupied by 
inflammatory products. For the full determination of some of 
these conditions, and also in order to inspect the crystalline lens, 
it is often mecessary to obtain the action of atropine, which should 
be applied in the form of a perfectly neutral solution of the sul- 
phate, of the strength of from two to four grains to the ounce of 
distilled water. [In cases in which the iris is normal it is gener- 
aliy practicable fully to dilate the pupil by using a very weak 
solution of sulphate of atropia. A solution of the strength of 
one-tifth of a grain to the ounce dilates the pupil nearly to its 
maximum in about three-quarters of an hour (Donders). One of 
the minute gelatin wafers of Savory & Moore, said to contain only 
zobonth of a grain of atropia, will in about an hour dilate the pupil 
sufficiently for a thorough exploration of the fandus, and with the 
very great advantage that its effect passes off, in a great measure, 
in the course of a few hours. Compare page 84.] ‘Lhe lower eye- 
lid being slightly depressed by the finger, a drop of this solution 
should be left in the lower retro-tarsal fold, near the outer canthus, 
by means of a glass bottle or dropping-tube, or of a quill pen fash- 
ioned into a blunt scoop. The patient should be told not to wipe 
out the drop, but to be content with drying the cheek if any of 
the solution should trickle down. When the application has been 
efficiently made, complete dilatation of all the movable parts of 
the pupil will be effected in from twenty to thirty minutes, and 
any adhesions or irregularities of outline will be rendered con- 
spicuous. When the pupil dilates completely, or with a near ap- 
proach to completeness, it becomes possible by the aid of focal 
illumination to see deeply into the crystalline lens, and even to 
recognize morbid growths, or effusions of blood or lymph lying 
behind it in the vitreous. Opacities of the lens may generally be 
made out very clearly, their gray or brown color contrasting 
strongly with the natural aspect of the pupil. For the inspection 
of parts deeper than the iris, focal illumination is at best a method 
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supplementary to the use of the ophthalmoscope, an instrument 
which is in most cases essential to a complete examination, but 
which will be made the subject of a separate chapter, and to which 
in this place it is unnecessary further to refer. But without the 
ophthalmoscope it is possible for any one, who is acquainted with 
the anatomy of the eye and with the elements of pathology, to 
make out, by careful looking and by the exercise of common sense, 
what is the actual condition of all the more superficial parts of 
the organ. 

In order, however, to examine these superficial parts completely, 
it is important that the patient should be able and willing to assist 
the surgeon, both by opening the eyes freely, and also by turning 
them in any required direction But there are some cases, chiefly 
of affections of the cornea, in which there is so much intolerance 
of light that the eyes can scarcely be opened at all. The orbicular 
muscles contract spasmodiecally, and, if the lids are forcibly sepa- 
rated the eyeballs are rolled upwards by involuntary contraction 
of the superior recti. A very intelligent and resolute adult may 
overcome these difficulties; but they mostly occur in persons of 
lax fibre, both physically and morally, and usually in children, in 
whom they are often complicated by fear or reluctance Ifa child 
has not a great degree of intolerance of light, its fears may per- 
haps be overcome by a little management, coupled with a careful 
avoidance of rough handling and of painful ‘local applications. 
But in many cases it is evident from the first that management 
will be of no avail, and then we must either remain in ignorance 
of the actual state of affairs, or must use force, or must have re- 
course to an anesthetic. After some experience it is often possible 
to guess at the actual condition of the eyes with sufficient confi- 
dence to prescribe, and it may happen that the treatment thus 
prescribed will be justified by success. But for the inexperienced, 
or in a case of manifest severity, or in one whieh a first prescrip- 
tion has failed to relieve, it is always necessary that the eyes 
should be fully and fairly seen, lest mischief of a serious character 
should be in progress. If the difficulty of seeing them arises only 
from childish fear, the little patient may be made to sit on the 
knees of a seated attendant, with its back to the surgeon, who 
must also be seated. The surgeon next lowers the child’s body to 
a horizontal position, with the face upwards, and fixes the head 
firmly between his knees, while the attendant restrains the arms 
and legs. The child is then powerless to resist, and the eyelids 
may usually be separated without much difficulty. In making the 
attempt, the skin should first be carefully dried, and the lower 
lid held down towards the malar bone by the tips ‘of the two fin- 
gers, while the surgeon, with the finger tips of the disengaged 
hand, attempts to raise the upper lid by gliding it, so to speak, 
over the corneal surface, in such a manner as to counteract a ten- 
dency toeversion. If the child cries or struggles, or if the orbicu- 
laris contracts spasmodically, it is best to wait, with the fingers 
in position, for a momentary lull in the muscular action, during 
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which the lids may often be taken by surprise, and the eye com- 
pletely uncovered. But if the palpebral conjunctiva is much 
swollen, or if the upper lid tends irresistibly to turn over and con- 
ceal the cornea, or if there is any considerable corneal ulceration, 
it is most prudent to employ a pair of metallic retractors, such as 
that shown in Fig. 9, which overcome the difficulties of eversion, 
and which exert no pressure upon the eyeball. If there is much 


intolerance of light, the superior rectus may con- 
tract so strongly that it may still be impossible to 
see the cornea without an anesthetic, which should 


then be given in such a manner as to produce com- ~ 


plete muscular relaxation. A spring speculum is 
next to be inserted between the lids, and the con- 
junctiva and subconjunctival tissue seized by for- 
ceps, so that the eyeball may be gently rotated 
downwards, and the cornea fully exposed to view. 
Before the anesthetic is administered the surgeon 
should take care to have at hand any instruments or 
local applications which the case is likely to require, 
so that he may use them during the period of uncon- 
sciousness. [In most cases of photophobia a very 
moderate degree of anesthesia by ether or chloro- 
form is sufficient for the perfect examination of the 
cornea; deep anesthesia and the use of the spring 
speculum and forceps are seldom requisite. | 

In addition to the most careful possible inspec- 
tion, it is often necessary to ascertain by palpation 
the degree of tension of the eyeball, since this is 
liable to vary greatly in many diseased conditions. 
In order to estimate tension, the patient should be 
told to look downwards, closing the lids gently ; and 
the surgeon should place the tips of his two index 
fingers just under the upper margin of the orbit, so 
that, through the intervening lid, they may rest 
upon the deepest part of the globe which is accessi- 
ble One finger-tip is then employed to steady the 
eye, while the other, by a gentle counter-pressure, 
exerted and relaxed alternately, ascertains the de- 
gree of hardness. Under this manipulation a 
healthy eye is felt to dimple a little, with a pecu- 
har kind of elastic resistance, which is difficult to 
describe in words, but which the sense of touch 
soon learns to recognize, and for which the observer 
may take one of his own eyes as a standard, always 
remembering that the physiological condition ad 
mits of rather wide variations. Hypermetropic 
eyes, for example, are often less tense than the em- 
metropic, and these again than the myopic. The 
thinness, and consequently greater elasticity, of the 


sclera in children, in women, and in delicate persons generally, 
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renders their eyes less resisting than those of adults, of men, and 
of the robust; and a certain limited degree of hardening is not 
unnatural in old age. Beyond the physiological limits, ” tension 
may vary from a condition in which the eyeball is quite sott, so 
that its shape may be visibly altered by pressure, to a condition in 
which it feels as hard as a stone. Mr. Bowman, some years ago, 
proposed to recognize, for descriptive purposes, nine degrees” “of 
tension, namely, the normal, four of increase, and four of ‘diminu- 
tion. Using the capital T as the sign of tension, he wrote Tn. for 
the normal state, and indicated increase by the plus (+), and de- 
crease by the minus (—) sign. <A possible or almost doubtful in- 
crease or diminution was to be indicated by a note of interrogation 
after the appropriate sign; a positive increase or diminution, by a 
numeral, 1, 2, or 3, according to the estimated amount of change. 
It is obvious that such a scale, although useful to any observer as 
a means of recording his own tactile impressions, is useless for 
purposes of comparison. The T + 2 of one person might be the 
T + 1 of a second, or the T + 8 of «a third; and the chief value 
of the notation is as a means of recording progressive changes in 
the same case, as estimated by the same fingers. Drs. Dor and 
Monnik have taken infinite pains about the construction of an 
“ophthalmotonometer,’ an instrument intended to measure ten- 
sion with scientific accuracy by mechanical means ; the excursion 
of a needle over a graduated dial marking the resistance of the 
eyeball to a known amount of pressure. “Their instrument con- 
firms results which had previously been arrived at by the sense of 
touch, expresses these results in numerical form, and is a valuable 
aid to physiological research. I question, nevertheless, whether it 
is likely to be useful, or to supersede educated fingers, in Judging 
of tension with a view to the treatment of disease. In cases which 
occasion doubt, I think it may be remembered, as a general rule, 
that the tension of the two eyes of any individual will usually be 
alike originally, unless there is a congenital difference of refraction 
between them ; and that abnormality of tension seldoin proceeds 
with equal steps in both. A difference between the two eyes, 
therefore and a very small difference may be recognized), should 
always be regarded with suspicion, and should at least lead to 
careful and repeated examination. Again, also as a general rule, 
it may be said that the continuance of abnormal tension is incom- 
patible with the continuance of normal vision; and that, when 
the sight does not suffer, a somewhat high or low degree of ten- 
sion may be regarded as not surpassing the physiological limits for 
the particular eye in question. ‘There is, however, an alteration of 
vision from tension of which I have seen several examples, and 
which it would not be difficult to overlook. This is progressively 
increasing myopia, or short sight; the sclerotic yielding to the 
pressure from within, and the “eyeball becoming elongated, abso- 
lutely stretched in the direction’ of least resistance. As long as 
the sclerotic yields, the choroid and retina may for a time suffer 
little injury ; but as soon, in such a case, as the sclerotic can yield 
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no longer, or can no longer yield sufficiently, the ordinary effects 
of increased tension upon sight will not be slow to display them- 
selves. Apart from these effects, a high degree of tension is gen- 
erally attended by some displacement of the plane of the iris, by 
some sluggishness of the pupil, and by diminished sensibility of 
the surface of the cornea. 

Together with the accurate observation of all changes which 
may have occurred in the eye itself, it is necessary to take account 
of the several constitutional conditions on which those changes 
may depend, or with which they may be associated. A familiar 
example of such relations is furnished by the frequent connection 
between iritis and rheumatism, or between iritis and syphilis; and 
there are other diatheses or diseases with which other special forms 
of eye affection are frequently combiued. Thus, cataract is com- 
mon among diabetic patients; and a certain kind of degeneration 
of the retina is almost always associated with the forms of renal 
disease which produce albuminuria ;' so much so, indeed, that 
it is often possible correctly to predict the presence of albu- 
men in the urine by ophthalmoscopic examination alone. More 
than this, we constantly see eye disease in connection with those 
changes in the general circulation which occur in persons past the 
middle period of life; in men, when the abandonment of active 
habits and an increasing addiction to the pleasures of the table 
have produced corpulence or plethora; in women, at or about the 
cessation of the catamenia. The suppression of habitual dis- 
charges, hemorrhoidal or otherwise, has often appeared to be an 
exciting cause of limited choroiditis; and atheroma of the arteries, 
especially when associated with hypertrophy of the heart, aftords 
a frequent explanation of retinal hemorrhage. The retina, like the 
brain, of which it is an offshoot, is hable to be deprived of blood 
by the plugging of its arteries by emboli; and the influence of 
syphilis is not limited to the production of iritis, but becomes, 
both in the acquired and the inherited forms of the malady, a 
fertile and constantly operating source of mischief. Painful affee- 
tions of the fifth nerve are often attended by important changes 
in the ocular nutrition, or may occur alternately with such changes 
and in manifest relation with them. On these grounds, therefore, 
it follows that no investigation of the state of an ophthalmic 
patient is even approximately complete, unless it includes an in- 
quiry into mode of life, diathesis, prior diseases, and the general 
condition of the bodily functions. 

Besides the objective examination of the eyes, and the due con- 
sideration of the questions referred to in the preceding paragraph, 
it is often necessary to determine the precise state of the visual 
function, and, in connection therewith, the state also of refraction ; 


' [This association is not so constant as might be inferred from the text: the 
greater number of cases of Bright’s disease go on to a fatal termination without 
the occurrence of retinal change, and in a small proportion of the cases of appar- 
ently well-marked albuminuric retinitis, the renal complication is wanting, or is of 
another character. ] 
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whether the eye is emmetropic, hypermetropic, or myopic. Until 
a comparatively recent time, there was no standard by which the 
acuteness of vision could be measured ; and the first well considered 
attempt in this direction was made by Professor E. Jager, of 
Vienna, who published the test-types called after his name, His 
series extended from No. 1, the equivalent of English 


Brilliant 


to No. 20, the equivalent of English 8-line 


Nn, 


and it soon became usual to say, in describing a case, that the pa- 
tient could read this or that number of Jager.’ For the use 
of the illiterate, a cross (+) and an asterisk (*) of corresponding 
size were printed with each of the twenty varieties of type; and 
in this way a considerable approach to exactness was obtained. 
For precise accuracy, however, something more than Ja&ger’s scale 
is necessary, inasmuch as the visibility of an object depends not 
only upon its size, but also upon its distance from the eye; these 
two elements determining between them the magnitude of the 
“visual angle,’ by which the magnitude of the image on the 
retina, and hence the apparent size of an object, is governed.’ The 
visual angle is that formed between two lines drawn from the ex- 
tremities of an object to the optical centre of the eye—a point 
lying a little behind the crystalline lens. Thus, in Fig. 10, ¢ 
being the optical centre of the eye, and A B an object, Ac B is 
the visual angle of that object, and a 6 is the magnitude of its 
image on the retina. But the smaller object a’ 8B’, which is nearer 


1 [Before Jager’s publication it was usual to state that a person could read, for 
example, diamond or pica type. Jager sought to give a more precise character to 
such determinations by printing a full series of types which might serve as a uni- 

versal standard, and in place of the printer’s names, which differ in different lan- 

guages, he gave to each a number. All the value that can be claimed for Jager’s 
types depends upon the fact, that they have become a common standard; but even 
this is true of Jager’s own publication only, and does not hold good in the case of 
the imitations which have appeared in England and in this country. Finally,even 
in Jager’s types, the German, Greek, and Hebrew texts are only approximately 
egnivalent to the corresponding numbers in Roman type. | 

2 [These signs do not appear in Jager’s types. ] 

3 [This principle was fully recognized by Jiiger in the construction of his ‘' Strich- 
Seale”? (Stanr und Staar Operationen, page 113), which is still unsurpassed for accu- 
racy, and leaves little to be desired on the score of convenience. | 
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to the eye, is seen under the same visual angle, and forms an image 
of the same magnitude; while the object Du, which is equal in 
size to A B, but nearer, is seen under the larger visual angle D © £, 
and forms ‘the larger Hetines image Pe ote ‘order that the retin 
image may excite visual perception, it must be of a certain size, 


Fia. 10. 
A ; D 
oO 
B E 


and therefore the object forming it must be seen under a certain 
visual angle; and it has been experimentally determined that 
square letters, which have limbs and subdivisions equal in breadth 
to one-fifth of the height of the letters, and which are so placed 
that this height is seen under a visual angle of 5’, should be dis- 
tinctly legibie to the normal eye. Dr. Snellen applied this prin- 
ciple to the construction of test- -types which give a means of de- 
termining the acuteness of vision with exactness. His letters 
are drawn of the proportions mentioned, as shown in the ex- 
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amples in Fig. 11, and of various magnitudes—each distinguished 
by a number ‘which indicates the distance in Paris feet (a Paris 
foot is a little over twelve inches and three-quarters English) at 
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which the height of the letter will be seen under a visual angle of 
5’, the breadth of its limbs under an angle of 1’, and at which the 
letter as a whole should be legible. The two examples i in the figure 
are from Nos. LXX and XXX; so that the larger letter should 
be legible at 70 feet, the smaller at 30 feet—-at which distances they 
would form retinal images of the same magnitude, like the lines 
A Band 4’ B/ in Fig. 10. ov person who could not read the smaller 
letter until it came within three feet would have vision of only 
one-tenth of the normal acuteness,' and would also be able to read 
the larger letter at seven feet One who could read the smaller 
letter at ten feet would have vision one-third of the normal acute- 
ness, and would be able to read the larger letter at a distance of 
seventy feet divided by three—equal to twenty-three feet. Hence 
the acuteness of vision, usually written V in English, or sometimes 
S, the initial of the German’ S chschdr/e, is expressed by the dis- 
tance of the test-letters from the eye, divided by the number of 
the smallest letter which can be recognized with certainty at that 
distance ; the resulting fraction being reduced to its lowest terms. 
If the distance be twenty feet, the person who can read letters of 
Deeg mae VY — 2° —1; and this is taken as the normal standard. 
One who can only read No. 50 has V = 229, or ?ths of the normal. 
One who can only read No. 100 has V = ,2,°, or 1th, and so on. 
[{t is far better, in recording measurements of visual acuteness, 
always to give the actual results of the observation rather than 
to reduce them to any simple fractional expression. Thus, V = 
20-LXX, which is to the oculist by no means the exact equiva- 
lent of V = 2- VII, or 1-IIIss.] In order to use this method in 
practice, a sheet of test-letters of various sizes should be hung up 
in a good light, care being taken that the number of the smallest 
size is a little less than the number of feet in the available distance. 
In my own consulting-room, for instance, the letters hang at ten 
feet from the patient's chair, and the sizes range from No. 8 to No. 
200, so that I can recognize variations of acuteness ranging from 
12, or more than the normal, to ,!,, or ,,th of the normal, and 
the examination is completed in a moment. Ten, divided by the 
number of the smallest letter which can be read, gives the result ; 
and this must, of course, be obtained for each eye separately, the 
patient being told to cover, without pressure, and with the palm of 
the hand of the same side, the eye which is not being tested. [It 
is more satisfactory not to cover one eye, but merely to hold a 
small blackened ecard obliquely before it, so as to cut off the view 
of the test-letters only.] For my own use, I have a set of test- 
types’ designed by Dr. John Green, of St. Louis, which are better 
than Snellen’s in certain points of detail, but which are not readily 


1 [This is a convenient and common form of statement; but we must not fall into 
the error of supposing that it is true in a strict mathematical sense. It is perhaps 
better, in order to avoid giving an erroneous impression, to use the Arabic signs to 
express the distance in feet at which the test-letters are placed, and to employ the 
Roman numerals to express the size of the letters actually read, e.g., 20-XL. | 

2 [A set of these types accompanies this edition. ] 
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procurable in this country; while those of Snellen, which fulfil | 


every purpose, may be obtained from-any bookseller. 

Although V = 1, as tested in the manner described, is generally 
accepted as the normal standard, yet it must only be regarded as 
the mean of many observations. Most people under 40 can see 
somewhat better than this, and the acuteness naturally diminishes 
with advancing age. Snellen quotes from De Haan an account of 
the examination of 281 cases, the eyes having been previously 
ascertained to be of normal refraction and free from disease, and 
the ages varying from seven to eighty-three years. The results 
showed that the average acuteness of vision is nearly as follows: 


2248 
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Within a range of two feet or a little more, the method of 
testing above laid down would be deceptive in persons over 40 
years of age, who were unaided by spectacles, on account of the 
recession of the near-point which attends the advance of life. It 
would also be deceptive for people who were merely, shortsighted, 
and who at ten feet might be unable with the naked eye to read 
anything, although, at ten inches, they might read No. 1 of Jager 
with facility. It is therefore convenient to have test-types to be 
held in the hand, and Snellen has published these also, in a con- 
venient pamphlet form, and in several languages, so that vision 
may be tested in one which is not familiar to the patient, and in 
which he cannot guess at words from their general appearance, 
but, in order to read them, must really see the letters of which 
they are composed. I have found, however, that such a book soon 
becomes soiled where it is most frequently opened; and Mr. Bel- 
lows, of Gloucester, has printed for me, and will supply to others, 
a very convenient set of types for hand-reading, printed on a single 


~ . e e e e . e © 
octavo page, which contains eight sizes, and a line of English, of 
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French, and of German (in Roman type) in each. The letters 
nearly correspond with those of Jiiger’s scale, and in using them, 
it is sufficient to note that such or such a number can be read at 
so many inches from the eye. Besides the test-types, Snellen and 
others have designed various dots and angular figures for the use 
of patients unable to read; and Professor Longmore has intro- 
duced, for the army, some black circles on a white ground, which, 
at stated distances, are equivalent to the regulation targets. Dr. 
Burchardt, too, under the name of “Jnternationale Sehproben,’ has 
published a series of figures formed by groups of circles, which are 
reproduced by photography in diminishing sizes until they become 
dots of extreme minuteness, but which do not appear to present 
any important advantages ibid the tests previously in use. 

When vision is less than ,!,th, it is easy to obtain a record of it 
by letting the patient go nearer to the types, but then, in most 
eases, the power to count fingers affords a sufficient test for all 
practical purposes. One, two, or three fingers are held between 
the eye and the window, and the greatest distance at which they 
can lie counted is observed. When fingers cannot be counted, it 
is no longer usual to speak of vision, ‘but only of perception of 
hight; and this is distinguished as “ qualitative ” or ‘“ quantita- 
tive.” The person with qualitative perception will see the outline 
of any bright object, such as a sheet of white paper, when it is 
presented to him at a favorable angle, and will recognize large 
dark marks upon it, or perhaps the difference between the margin 
and the printed part of a page. The person with quantitative per- 
ception wil] distinguish the lighter from the darker parts of a room, 
or will at least point out the position of a flame, and will know 
when it is lowered or concealed. When perception of light is lost, 
the eye is beyond the reach of art, except, perhaps, in the single 
ease of the most acute form of glaucoma, in which vision may 
occasionally be restored by iridectomy atter a short period of total 
blindness. But the time during which such a result may be possi- 
ble is to be reckoned by hours only. 

Besides the acuteness of vision, it is sometimes necessary to 
measure also a function which stands in no essential relation with 
it, namely, the actual sensibility of the eye to light; and Professor 
Forster, of Breslau, has constructed an ingenious ‘instrument. for 
this purpose. It is a box, a foot long, eight inches broad, and six 
high, supported on a pedestal. At one end of the box is a peep- 
hole, and also a larger opening, covered with oiled paper, through 
which the flame of a fixed lamp throws light into the interior. 
Inside are two metal screens, from each of which a V-shaped piece 
has been cut out, and which meet and. overlap each other by turn- 
ing a screw. The two V- shaped gaps form together a square aper- 
ture, which becomes larger or smaller as the screens advance or 
recede, but which always retains its figure, and ranges in size from 
one to sixteen hundred square millimetres. Inside the other end 
of the box is a card, marked with vertical black bars, three inches 
high and three-quarters of an inch wide, separated by white inter- 
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spaces of the same size. The patient is kept for a few minutes in 
a darkened room, and is then told to look in at the peep-hole, the 
light aperture being at the same time gradually enlarged, until he 
can distinguish the bars. At present this instrument has hardly 
come into practical use, but Professor Forster claims for it that it 
divides cases of impaired vision into two groups, in the first of 
which the sensibility to light is very little, while in the second it 
‘is very considerably diminished. The first group includes such 
maladies as optic neuritis, retinitis, the retinal degeneration of 
albuminuria, the hemiopia of cerebral apoplexy, and the impaired 
sight of alcoholism, in all of which the conducting portions of the 
visual apparatus, such as the fibrous and ganglionic layers of the 
retina, the optic nerve as far as the brain, or even the brain itself, 
are those chiefly affected. The second group includes syphilitic 
choroiditis and its consequences, pigmentary retinitis, and detach- 
ment of the retina, in which the perceptive portions of the visual 
apparatus are more immediately concerned. Forster proposes to 
eall the sensibility to light L, the minimum of light required by 
a normal eye 4, and the minimum required by a diseased eye H; 


so that, in any case L—;. He finds that a normal eye distin- 
guishes the objects in his instrument when A, or the light aperture, 
is equal to two square millimetres. He therefore takes an opening 
of this size as unity, and expresses H by half its actual quantity, 
so as to obtain the value of Lin a series of fractions which have 


1 for their numerator. Thus, in a normal eye, seeing the objects 


by the hight of an aperture of 2 square millimetres L, = a pa <3 and, 
in an eye which required an aperture of 400 square millimetres, 
L= z —,;.. It may fairly be conceded that a high value of L 
would prove the percipient elements of the retina to be in an ap- 
proximately healthy condition, even though the acuteness of vision 
was much impaired. TF 6rster cites one case of turbid vitreous, in 
which the retina could not be seen; but in which the sensibility 
to light assured him that it had not suffered detachment. This 
method of examination is one which should recéive more attention 
than has hitherto been bestowed upon it, both with reference to 
the normal standard and to the variations produced by disease. 


When vision 1s subnormal, with no manifest cause of impair- 


ment, the next point to be ascertained is the character of the 


refraction, to some tault of which the defect of sight may possi- 
bly be due. In order to determine the refraction, it is necessary 
to be provided with a set of ‘“ test-lenses,” which may be obtained 


from any instrument-maker or optician. The case, as usually sold, . 


contains twenty-two pairs of convex lenses, twenty-two pairs of 
concave lenses, eight prisms, six slips of cobalt-blue glass of differ- 
ent tints, a slip of red glass, a spectacle-frame with spring clips to 
hold the lenses for temporary use, and sometimes a set of twelve 
plano-convex and twelve plano-concave cylindrical lenses. 

The special property of a convex lens is that it so bends or re- 
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fracts the light which passes through it, as to render this light 
convergent towards a focus or point. “(The convex lens bends rays 
of light passing through it towards the axis of the pencil; thus con- 
vergent raysare rendered more convergent, parallel rays convergent, 
and. divergent rays either less divergent, parallel, or convergent, 
according to the power of the lens as compared with the degree 
of original divergence of the rays.] | The degree or the rapidity 
of the: convergence will vary, of course, for any given lens, accord- 
ing to the previous state of the rays of hght, whether they were 
convergent, parallel, or divergent ; but the power of a lens is esti- 
mated by the distance, expressed in inches, of its focal point for 
parallel rays. When we speak of a six-inch lens or of a twelve- 
inch lens, we mean one which will unite parallel rays (7. e., the 
solar rays, which are approximately parallel) in a point distant 
six inches or twelve inches from itself; and it is manifest that the 
six-inch lens, which produces its effect at half the distance re- 
quired by the other, must be precisely double its strength, and 
that, in all cases, the greater the focal distance, the less the power 
of the Jens. On this account we do not designate lenses by the 
numbers of their focal distances, but by the reciprocals of these 
numbers (7. e., unity divided by them); not as 6 or 12, but as 4 or 
jz. The whole numbers, which increase as the power of the lens 
diminishes, although they are used for marking the actual glasses, 
give an incorrect idea of the relative values of the different mem- 
bers of the Serles ; but the fractions, which i ih as their de- 
nominators increase, give the correct values; ;!,, for example, in 
the case already cited, being the half of 3, and being the correct 
expression of the relation which the power of a twelve-inch lens 
bears to that of a six-inch lens. For the sake of simplicity, in- 
stead of writing the word inch, the simple fraction is always used, 
and is eee, in the case of a convex lens, by the plus sign, so 
that + } denotes a convex lens of six inches focal length. Concave 
lenses, on the other hand, act on the rays of light in the opposite 
manner, by rendering them divergent; and a six-inch concave lens 
is one which renders parallel rays as much divergent as if they 
spread out, from a central point six inches distant, to reach the 
margin of the lens itself. Such a lens, applied to a six-inch con- 
vex, “would exactly neutralize it, and the two together would be 
equivalent to a piece of glass with parallel sides. Concave lenses 
are designated hy fractions in the same way as the convex, but 
with the prefix of the minus sign, as — § or — {Jy. 

In order to ascertain the state of the refraction, we first cover 
the eye which is not under examination, and then, ‘taking a weak 
concave and a weak convex lens, say + ;!, and — 4), hold them in 
front of the other eye alternately, quickly placing and removing 
them, the patient still looking at the distant test-types. The two 
lenses may be taken up at once, between the thumb and index 
finger, one lens above the other, so that they may be placed before 
the eye in rapid succession. If the concave improves vision, the 
patient is myopic; if the convex, he is hypermetropic ; and if both 
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are prejudicial, he may be assumed, with a certain reservation, to 
be emmetropic. The next step is to determine the degree of 
myopia or of hypermetropia; aud for this purpose, if the case be 
one of myopia, we try concave lenses in succession, proceeding 
gradually from the weak to the stronger, until we find that which 
attords the best distant vision, or which raises V to the highest 
attainable point. We shall seldom, by any glass, ‘get V = 1; but 
we must get the best result which is attainable. When we have 
done this, the glass which affords it affords also the measure of 
the myopia (commonly written “M”). If the glass is — g or — 4g, 
we say M = }, or M = |},. 

[V —1 is a sufficiently common condition in uncomplicated 
myopia: if V falls below unity we should carefully search for com- 
plications, such as astigmatism, weakness of the recti interni, spasm 
of accommodation, ete., and, if found, address our treatment to 
them in the hope that we may thus arrest the progressive tendency 
of the myopia, or even in some case cure the already existing 
myopia. In myopia there is danger of over-estimating the extent 
of the defect, for the reason that myopes often suffer also from ac- 
commodative spasm. This is best detected, and at the same time 
perfectly controlled by the instillation of atropia, which may some- 
times be continued with advantage for many days or weeks, during 
which time the degree of apparent myopia may steadily diminish. ] 

Yor hypermetropia, the proceeding would be precisely similar, 
substituting, of course, convex for concave lenses, were it not that 
hypermetropia is almost always concealed in part, and sometimes 
entirely by the action of accommodation. The myopic person can / 
do little or nothing for his own relief, and the extent of his defect 
at once reveals itself. But the hypermetrope can increase the con- 
vexity of his crystalline lens by muscular effort ; and the instine- 
tive craving for clear images not only leads him to make this 
effort habitually and involuntarily, but renders him unable wholly 
to lay it aside. Such an eftort is, of course, equivalent to the ad- 
dition of a convex lens to the eye; and it is said to render part of 
the hypermetropia /atent. Thus, if there were hypermetropia 
(written “Hf”, equal to 4, that is, requiring + 3 for its complete 
correction, and if the action of the ciliary muscle added to the 
crystalline lens the equivalent of + ;',, that addition would correct 
half the H, and the best vision would be afforded by a glass lens 
of + ,!, to correct the remainder. This remainder, which the 
glass lens finds out and corrects, is called the manifest hyperme- 
tropia (II m), and, added to the latent, it makes up the total (IL #). 
Sometimes the ciliary muscle corrects all the H, renders it all 
latent.so that even the weakest convex lens is prejudicial to vision, 
and the eye appears to be emmetropic; and in no case can the 
amount of latent H be estimated with certainty when the eye 
is in its natural state. This difficulty is overcome by the action 
of atropine, which, if applied effectually, not only dilates the 
pupil, but also produces complete temporary paralysis of the 
ciliary muscle, and thus renders the whole amount of H manifest. 
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For this purpose it is necessary to use a solution of the sulphate, 
of not less than four grains to the ounce of distilled water, and 
to insert a drop between the lids two or three times, at intervals of 
an hour, the last application two hours before the time of exam- 
ination. The ciliary muscle will thus be rendered passive, the 
whole of the H will be made manifest, and the convex lens which 
gives the best distant vision will be the true measure of the re- 
fraction, so that we may say H fofalis = §, or ;'z,as the case may 
be. [In hypermetropia it is always convenient, but seldom abso- 
lutely necessary, to ascertain at once the total defect ; in myopia, 
on the other hand, it is essential to detect: and control accommo- 
dative spasm at the outset in order to arrest, or possibly to avert, 
distension of the eyeball. Hence we hold the employment of 
atropia to be much more important in myopia than in hyperme- 
tropia, for in myopia it may enable us to cure or arrest dangerous 
disease, while in hypermetropia, as a rule, it only helps us to a more 
speedy diagnosis. |] The atropine eliminates an unknown quantity, 
which would otherwise have defied calculation; but it has the 
disadvantage of being very inconvenient to the patient, who, even 
if emmetropic, so that his distant vision remains unaffected, is 
rendered unable to read without a magnifying-glass for four or 
five days, and suffers some dazzling from the unwonted dilatation 
of the pupil. Hence, unless time presses, it is usually best to bring 
only one eye at once under the influence of the drug, and to let it 
recover before the second is examined. The application of a wafer 
of Calabar bean gelatin, two or three times a day, will do some- 
thing to neutralize the action of the atropine, but not very much, 
as the latter is the more powerful of the two agents. [The effect 
of the Ca'abar bean is often powerful enough to produce contrac- 
tion in an artificially dilated pupil; but the effect is not so lasting 
as that of atropia.] 

As in myopia, so also in hypermetropia, it is rare, even with the 
most complete optical correction which can be obtained, to arrive 
at V 1. The residual defect is often due, in myopia, to changes 
in the retina and choroid; and, in hypermetropia, partly to the 
enlargement of the pupul,' partly to the originally imperfect forma- 
tion of the eye. [In uncomplicated hypermetropia of low grade 
it is not very uncommon to find V considerably greater than unity, 
as 16-XIT, 16-X, or even in a few cases 16-VIIT; in the higher 
grades, when corrected by appropriate convex glasses, the hy- 
permetropic eye, with its correcting lens placed half an inch or so 
in front of the cornea, acts like a w eak Galilean telescope or opera- 
glass in increasing the size of the retinal image.| But when, with 
no manifest disease, the V is much below the normal standard, 
and especially if the patient is uncertain which of two or three 
different lenses is the best for him, and does not at once decidedly 


1 [The author refers, as it would seem, to the artificial dilatation of the pupil 
resulting from the use of atropia, which he advises in the preceding paragraph 
As a fact the pupils are ordinarily larger in myopia than in emmetropia or in hy- 
permetropia. | 
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prefer a certain power to all others, we may suspect the existence 
of that compound form of ametropia which is called astigmatism. 
This is a state in which there is an appreciable difference between 
the curvatures of the cornea in two different meridians—which are 
often horizontal and vertical—sometimes oblique, but always at 
right angles to each other. The bow] of a spoon, which 1s more 
sharply curved transversely than longitudinally, is a familiar ex- 
ample of an astigmatic surface; and, when the cornea is thus 
formed, the result is that vision is more defective for lines drawn 
in certain directions than for others. A patient once complained 
to me that his sight underwent daily periodical variations of acute- 
ness; and, on inquiring what he meant, I found that his habitual 
sitting-room commanded a view of a turret clock at some little 
distance, and that he could see the time at certain hours only. 
He was astigmatic, and could see the hands of the clock when 
they were approximately vertical, but lost them when they were 
approximately horizontal. The forms and degrees of astigmatism 
are various; for a patient may be emmetropic in one meridian, and 
either myopic or hypermetropic in that at right angles to it; or 
he may be either myopic or hypermetropic in both, but in a greater 
degree in one than in the other; or he may be myopic in one and 
hypermetropic in the other; while the amount of difference may 
range from ,, to ,',,0r even more. It is said that the normal eye 
is usually in some degree astigmatic, but that a difference of less 
than ;!, is seldom disturbing to vision. In order to determine the 
fact of astigmatism, we give the patient any figure composed of 
lines running in different directions. The most convenient test 1s 


ao) 
the set of twelve letters shown in Fig. 12 [published on a separate 


sheet by William Wood & (o., of New York], which were de- 
signed by Dr. Orestes M. Pray, of New York, and may be had, in 
a size convenient for the consulting-room, from the Autotype Fine 
Art Company, in Rathbone Place, by whom they have been repro- 
duced at my request. An astigmatic patient, however much he 
may be aided by an ordinary convex or concave lens, will at once 
declare, on looking at these letters from a little distance, that the 
lines in them are of different degrees of distinctness, and further, 
he will select, as the letters in which the lines are most and least 
distinct, two in which they are at right angles to each other. If 
they are most distinct in N, they will be least so in Z, and vice 
versd. If the lines in all the letters appear equally distinet, or 
nearly so, the case is not one of astigmatism. The manner of de- 
termining the form and the degree of this affection, when once its 
presence has been ascertained, can only be conveniently considered 
in a subsequent chapter, and in relation to the choice of spectacles 
for the relief of the attendant visual defect. 

Besides the acuteness of vision, it is often necessary to measure 
the superficial extent of the field, which, in some diseases, becomes 
concentrically narrowed down within very small limits, while in 
others it is variously defective, broken, or interrupted. The ex- 
istence of contraction or defect in the field may generally be dis- 
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covered by desiring the patient to look steadily at the face of the 
surgeon, who then moves any small object into different positions, 
and inquires whether it can be seen in all of them. When this 
mode of examination renders a defect apparent, it becomes desira- 
ble to define its extent with at least an approach to precision. 
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The early attempts at mapping out the field of vision were of a 
somewhat rude and primitive character. A small white cross was 
marked on the centre of a black board, which was hung against a 
wall. The patient was placed with the eye under examination level 
with this cross, and at a measured distance, of from eight to twelve 
inches, away from it. He was directed to look steadily at the 
centre of the cross, which was called the “ fixing-point,” and the 
other eye was closed or covered. The operator, armed with a 
black wand having a white tip, and with a piece of chalk, stood 
behind or at the side of the patient, and drew the white tip of the 
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wand slowly along the board, from its margin towards its centre, 

in successive directions, usually first in a vertical line, next in a 
horizontal, and then in two lines intermediate between the former 
ones. The patient was directed to speak as soon as the white tip 
came into view, and at this point a chalk dot was made on the 
board. The patient was directed to speak again as soon as the 
white tip, in its onward movement towards the fixing-point, be- 
came distinctly visible, and here a second dot was made. When 
the process was completed, there were two chalk dots on each 
meridian of movement. <A line uniting all the external dots 
would then show the absolute boundaries of the field of visual. 
perception, and a line uniting the internal dots would show the 
boundaries of the field of distinct vision. 

The maps obtained in this way were often of great value, but 
the process was open to the objection that the eye of the patient, 
which was concealed from the view of the operator, was apt to 
wander from the fixing-point towards the moving object, and thus 
to vitiate the whole result. To meet this difficulty, Professor 
Donders made a hole in the centre of the board, and placed it in 
a vertical frame adapted to-stand upon a table. The patient was 
directed to look through the hole, at the eye of a second person” 
suitably placed upon the other side of the board ; and this second 
person gave notice if the eye under observation wandered. It is 
manifest that a considerable amount of accuracy and care would 
be required from the second observer, and that the method, how- 
ever occasionally useful, would be dependent for its success upon 
the presence of at least a moderately skilled assistant. The flat 
board system, moreover, is open to the objection that the central 
fixing-point is nearer to the eye than any lateral portion of the 
surface. 

To obviate the foregoing defects, Professor Forster, of Breslau, 
contrived a very ingenious instrument, which he called the “ pe- 
rimeter.” It consists of a strong wooden platform, measuring 
fifteen inches by nineteen, supporting at one end a double chin- 
rest, and having at the other a stout, upright, iron pillar. This 
pillar carries a semicircular iron band, two inches wide and of 
twelve inches radius, placed with its concavity towards the echin- 
rest, and turning freely at its middle point on a horizontal axis, 
so that it can be placed vertically, horizontally, or in any inter- 
mediate position. A movable slide, carrying a white spot, travels 
freely to and fro over the concave face of the band, and is worked 
by an arrangement of cords and pulleys, set in motion by a winch 
handle. A rod proceeding from the base of the chin-rest carries 
a slender stem, which is placed close to the band, which turns 
freely right or left, and on which slides a small knob of ivory. 
The chin of the patient is placed on the chin-rest, on the proper 
side for the eye under examination, and (the other eye being closed) 
the knob of ivory is used as a fixing-point, and is adjusted at such 
a distance on the nasal side of the eye examined as to make the 
middle of the band correspond with the blind spot. The same 
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fixation being maintained, the band is placed in successive merid- 
ians, and the appearance ‘and disappearance of the moving spot, 
as it travels round the arc, are recorded on a diagram prepared for 
the purpose. The operator stands behind the are, opposite to the 
patient, and is thus able to watch the direction of his eye, and to 
see that it does not deviate from the fixing-point. The face of the 
are is divided into degrees, and its axis carries a circle similarly 
divided, so that the latitude and longitude of any defect in the 
field can be observed, and a map of great accuracy can be ob- 
tained. The eccentric fixation-point has the advantage of render- 
ing the optic disk, instead of the macula lutea, the centre of the 
map, which thus corresponds with the ordinary course of an oph- 
thalmoscopic investigation. 

The principle of Professor Forster’s instrument is_ perfectly 
sound, but its details are extremely faulty. It is very large, heavy, 
cumbrous, and costly ; its strings are constantly becoming loose, 
or twisted, or otherwise out of gear; its chin-rest is too low, the 
instrument being on a table, for the comfort of the great majority 
of patients; its fixing-point is too near the eye to be steadily 
looked at, by persons who are past middle age, without much fa. 
tigue of the accommodation; and the superfluous half of its semi- 
circular band is perpetually in the way. After enduring these 
inconveniences for a certain time, I made an attempt to overcome 
them, and with the help of Mr. Hawksley produced the perimeter 
now to be described. Since its appearance I have been made ac- 
quainted with some other English and Continental contrivances for 
the same purpose ; but, possibly from parental partiality, my own 
instrument still appears to me to be the best, as it is certainly the 
cheapest and the most handy, which has yet been constructed. 

It consists, as shown in Fig. 18, of a simple tripod, supporting a 
hollow stem, 4, in which a second stem, B, moves up and down, 
and can be fixed at any desired height by the screw c. At the 
top of the stem B, there is a short horizontal axis, D, carrying the 
quadrant EE’, which turns with great freedom ina complete circle, 
and can be secured at any point by one turn of a screw which 
projects from the axis p. On the quadrant is a travelling slide, F, 
with a white spot; and a second independent axis is inserted in 
the axis of the quadrant at eg, and carries a short tube, in which 
may be placed a stem to support the fixing-point. The second, or 
inner axis, makes a complete revolution w rithin the firs t, without 
affecting the position of the quadrant, and without being affected 
byit. At its attached extremity the quadrant terminates In a cir- 
cular disk, £’, which is graduated into degrees at the back, where 
a fixed index allows the exact position of the quadrant to be read 
off. The quadrant is also graduated from ten degrees to ninety on 
its concave face, so as to show the exact position of the slide. The 
fixing-point may be either an ivory knob at the end of a wire, or, 
what is for most purposes better, a small disk with a central per- 
foration, as shown at H, i roubh. which the patient looks at an 
object on the other side of the room, and obtains fixation without 
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strain of the accommodation and consequent fatigue to the eye. 
The travelling slide, F, may be made to carry a spot of any color 
or size that is desired ; and a small box under the centre of the 
tripod contains a selection for this purpose, together with an ivory 
knob which may sometimes replace the disk u. The slide is also 


Fig. 13. 


furnished with a ring at the back, by which it may be moved by 
means of a hook set in a long handle, so that its position may not 
be pointed out to the patient by that of the hand of the operator. 
For the purpose of taking exact measurements of the blind spot, 
the quadrant is graduated at the back, from eight degrees to 
twenty-five, in degrees and sixths of a degree : ; and a white dot is 
placed on the centre of the axis at G, to serve as a fixing-point for 
this particular purpose. 

In order to use the instrument, the patient is comfortably seated 
in front of a table, with the plane of his face vertical, and with 
his chin supported by the rest of a demonstrating ophthalmoscope. 
The perimeter is then set at such a height as to bring the centre 
of its axis to the level of his eyes, and is placed with this centre 
exactly opposite the eye to be examined (7. e.,an inch and a quarter 
to the right or left of the median line, according to the eye), and 
exactly twelve inches distant from it. The patient closes the eye 
not under examination, and covers it with the hand, resting his 
elbow upon the table for the sake of i insuring steadiness. 

In order to measure the blind spot, the smallest white object is 
fixed to the slide, and the quadrant is raised until it is nearly hori- 
zontal, on the temporal side of the eye under examination. The 
patient i is directed to fix the central point @, and the slide is moved 
trom outwards towards the centre, until its white spot disappears 
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from the patient’s view, which it usually does at about 17°. Con- 
tinuing the same movement, it reappears, say at about 14°; thus 
giving three degrees as the horizontal width of the blind spot in 
that meridian. ”Placing the white spot half way between the two 
points, at 153°, the vertical measurement may be taken by raising 
and lowering the quadrant until the white spot reappears in each 
direction, usually at the meridians of 90° and 58°. ‘The horizon- 
tal and vertical measurements may thus be taken in as many me- 
ridians as we desire; and an exact outline of the visual hiatus 
which corresponds to the blind spot may be traced upon a chart. 
Fig. 14 shows the kind of chart which is required for this pur- 


Fig. 14. 


pose, and the irregular line represents the gap in the field which 
is produced by the blind spot of my own right eye. 

In order to measure the entire field, the perforated disk must be 
used for fixation, and must be so set that, when the patient looks 
through the hole at a distant point, the centre of the axis may 
correspond with the centre of the blind spot. For this purpose, 
in a normal eye, the centre of the opening in the disk should be 
10° above the horizontal meridian, and !54° from the axis, on the 
nasal side of the eye under examination. The patient is then in- 
structed to look through the hole, the instrument being arranged 
as before, and the eye not under examination being closed. ‘I'he 
operator places the quadrant successively in as many meridians as 
he thinks fit, and moves the slide from without inwards in each of 
them until he has completed the circle, marking the limits of per- 
ception and of clear vision on a chart as he proceeds. Fig. 15 
exhibits two continuous line circles, as data, the outer having a 
radius of 70°, the inner a radius of 10°. The outer dotted line 
shows the limits of visual perception of my own right eye. The 
continuous line within the inner circle shows the boundary within 
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which I can read an unknown letter of Snellen’s No. & test-types ; 
and the inner dotted line, which exhibits the entire field of vision 
of a patient with pigmentary retinitis, may serve to illustrate some 
of the clinical uses of the perimeter. The last two outlines were 
drawn from the fixing-point as a centre. In mapping the field of 
vision, it is of course possible to proceed in any order; but there 
are obvious advantages in pursuing a regular method. I usually 
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commence from zero, with the quadrant vertically downwards, and 
move it upwards towards the temporal side of the eye under ex- 
amination The charts may be filled either as maps of the field, 
by placing the marks in directions corresponding to the positions 
of the quadrant (e. g., below the centre when the quadrant is down- 
wards); or as maps of the percipient portion of the retina, by 
placing the marks in contrary directions (e.g., above the centre 
when the quadrant is downwards). To render them universally 
intelligible, the same plan should be adopted by all observers; and, 
of those named, the former is clearly the best, first because it is 
more simple, secondly, because the maps so drawn will correspond 
with the inverted ophthalmoscopic image. In all methods of 
perimetry it is desirable to employ, even for different cases, and 
more especially for the same case at differeiut times, the same 
amount of illumination; and this, of course, implies the use of 
artificial a in a darkened chamber. Even a small diminution 
of light will decidedly contract the limits of visual perception. 

It is sometimes necessary to test the power of recognizing col- 
ors, a power which may be either congenitally defective or im- 
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paired by disease. In determining the fitness of nen to be railway 
servants, or to keep watch on board ship, or to discharge any 
other duty for which the prompt recognition of the difference be- 
tween red and green is necessary, the state of the eyes with refer- 
ence to color perception should always be carefully investigated ; 
and it is believed by some that in certain cases of impaired sight 
the presence or absence of this perception is important with refer- 
ence both to diagnosis and prognosis. A variety of ingenious 
instruments have been devised for testing chromatic vision ; but 
they are chiefly useful, if at all, for purposes of physiological re- 
search. The requirements of the surgeon will be fully supplied 
by a few pieces of red, green, blue, and yellow paper, or by sets of 
types printed in these ‘several colors. 

| Dyed fabrics of silk or wool are far superior, as regards bright- 
ness and purity of color, to colored paper, such as can ordinarily 
be procured. Small pieces of these, cut in different geometrical 
shapes, or in the form of letters, may be pinned upon larger pieces 
of black or colored cloth or velvet. "All color-tests should be care- 
fully analyzed by the prism before using them, but few of the 
artificial colors being even approximately pure. | 

The methods of examination hitherto described are all of them 
applicable to each eye singly ; but it is often important to inquire 
whether the natural muscular and visual harmony exists between 
the two. The eyes, in a state of rest, are normally a little con- 
vergent ; directed, that is, to some moderately near point in space. 
[In the state of mininium innervation of the muscles of the eye 
(i. €., in a state of rest’), the visual axes are parallel, and directed 
horizontally forward.—Donders, quoted by Snellen & Landolt— 
Graefe und Saemisch ; Handbuch, U1, page 229.] But they should 
both be directed to ‘the same point, should both become equally 
convergent or divergent as this point recedes or advances, should 
both turn to the mght or left with equal movement, should be 
always on the same horizontal plane, should be capable of steady 
fixation at all reasonable distances, and should see only a single 
image of the thing looked at, whatever its position with regard to 
them. These conditions may be tested by taking any convenient 
small object, such as a pencil, and desiring the patient to look at 
it, and to follow it with his eyes without ‘moving his head, as it is 
advanced towards him and drawn back, or moved successively in 
various directions, upwards, downwards, laterally, and obliquely. 
The most common form of disturbed muscular harmony is that 
which is familiarly known as squint, which declares its existence 
without any particular examination, and which requires more de- 
tailed consideration than it can receive in this place But there 
are many varieties of disordered muscular action which are not 
sufficient to produce obvious or permanent squint, and which only 
become apparent when the eyes are turned in certain directions. 
Suppose, for instance, that the left internal rectus had become 
somewhat weakened. There would be nothing manifestly amiss 
until the patient attempted to turn “eyes right,” when the left 
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eye would lag behind its fellow, and would thus fall out of proper 
parallelism. The image of the object looked at would be formed 
on the yellow spot of the right eye, and on a point on the temporal 
side of the yellow spot of the left eye, and the two images would 
no longer be combined. There would be double vision, or diplopia, 
and the images would be crossed; that of the right eye being 
referred to the actual position of the object, that of the left eye 
more or less to the right of this actual position, according to. the 
degree of the defect. In like manner, if the left external rectus 
were weakened, the left eye would lag behind when both were 
turned to the left. The right eye would receive the image on its | 
yellow spot, the left eye on the nasal side of its yellow spot, and 
the diplopia would be no longer crossed, but direct, the right eye 
seeing the object in its natural position, the left eye seeing it to 
the left of that position. The most troublesome double vision is 
that which is associated with very slight deviation, because, 
when the deviation is considerable, the second image is formed on 
a peripheral aud coniparatively insensitive part of the retina, is 
from the first of small intensity, and may soon be neglected or 
forgotten, as we see every day in ordinary squint. But when the 
deviation is only slight, the second image is formed near the yel- 
low spot, on a highly sensitive part of the retina, and may be 
nearly as intense as the other. [The intensity, as well as the 
sharpness of definition of the retinal image, is nearly the same in 
a moderately peripheral as 1n an accurately central position; it is 
the perception, rather, which loses in vividness in indirect vision. | 
Under these circumstances it often causes great distress, even 
vertigo, and much uncertainty as to the real positions of objects. 
Sometimes, in such cases, the deviation is so slight that it is dif_i- 
cult to ascertain by inspection which eye is at fault; as, for in- 
stance, in double vision on looking to the right, whether the left 
internal or the right external rectus is the weakened muscle. 
Such a doubt may be resolved by two methods; first, by ascer- 
taining which eye moves to obtain correct fixation when the object 
looked at is suddenly concealed from the other; secondly, by as- 
certaining whether the images are crossed or direct. [These tests 
are generally sufficient, although, in strictness, they only show 
which of his eyes the patient habitually uses; this is, as a rule, his 
best eye, and it occasionally happens that in paresis of one of the 
recti muscles, the eye so affected continues to be used by prefer- 
ence if, at the same time, it happens to be decidedly better than 
its fellow. We met with a well-marked case of this kind several 
years ago, and the same thing is noticed by Schweigger, Hand- 
buch der Speciellen Augenheilkunde, first edition, page 131.] For 
example, on looking to the right, if the right eye were lagging 
behind, it would move towards the object as soon as a screen or 
the hand was so placed as to conceal that object from the left eye ; 
while, if the screen were so placed as to conceal the object from 
the right eye, the left, being already properly directed, would 
make no movement; and again, if the left eye were lagging be- 
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hind, it would be the one to move under the assigned conditions. 
With regard to the relative positions of the two images, that 
which is formed on the yellow spot is generally so much the more 
intense that it can be readily distinguished from the other ; but, 
if this is not the case, we give a lighted candle as an object of 
vision, at a distance of eight or ten feet, and cover one eye only 
with a slip of red glass. The red image, whether it be on the 
right or left of the other, will of course be that of the eye over 
which the red glass is applied, and in this way the relative posi- 
tions of the i images can be rendered certain. 

There are a few cases, occurring chiefly in myopic persons, or in 
those whose eyes are congenitally of different refraction, in which 
deviations do not produce diplopia, becauxe binocular vision has 
never existed. [In ordinary strabismus, also, the faculty of bin- 
ocular vision is generally lost very early in the disease; hence 
double vision is not generally complained of.] The eyes of such 
people are practically independent organs; and_ it sometimes hap- 
pens that one of them is used for near, the other for distant ob- 
jects. A simple test of the possession of binocular vision is to 
hold a printed page at a convenient reading distance, and to read 
it with both eyes. Then, still keeping the eyes fixed on the print, 
hold a pencil between the eyes and the page, six inches nearer 
than the latter. If the person trying the experiment has binocular 
vision, he will see two rather indistinct images of the pencil, nei- 
ther of which will obstruct his reading by cutting off any word or 
letter from his view. If he has not binocular vision, or if, having 


©} 
it, he closes one eye, he will see only one image of the pencil, and 


this, as an opaque object, will obstruct his reading by concealing 
words or letters in proportion to its size and thickness. 

When the sight of one eye is very defective, we may have want 
of co-ordination without diplopia; and, in such a case, the defective 
eye usually wanders outwards [if the good eye happens to be 
hypermetropic the defective eye will probably turn inward], being 
unrestrained by visual sensations. When the sight of both eyes 
has been defective from early infancy, as in cases of congenital 
cataract or of cloudy cornea from purulent ophthalmia, the direct- 
ing muscles, having never had the guidance of clear images, never 
acquire their normal tonicity and fixing power. The eyeballs are 
rendered permanently unsteady, and oscillate in a curious rhythmi- 
eal fashion which has received the name of nystagmus. 

Before leaving the examination of the muscles, it is proper to 
test the power of the internal recti to maintain convergence. For 
this purpose the patient is told to fix the gaze upon some small 
object, which is then brought rapidly to within about four or five 
inches of the eyes, the surgeon observing whether they remain 
steadily directed towards it. The object is next screened from 
one of the eyes by an intervening hand, this eye being still watched 
over the edge of the hand. If the internal recti are strong, both 
eyes will remain fixed in the direction of the object; but, if they 


are comparatively feeble, the eye from which the object is con- 
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eealed will wander outwards as soon as it loses the visual sensation. 
The state in which this happens is described as “insufficiency ” of 
the internal recti muscles; and is met with as a not uncommon 
complication of other forms of disorder. [Other tests for insufhi- 
ciency of the recti interni are given in Chapter XV.] 
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Or the many modern instruments which have been contrived in 
order to facilitate physical diagnosis, the ophthalmoscope is among 
the simplest in its construction, and is also among the easiest of 
managenient and application. For many ages, it was considered 
impossible to see into the interior of the eye; and the assumed 
impossibility long rested on the strange hypothesis that the pig- 
ment of the choroid absorbed all the hght which entered, and 
sufi red none to return. This hypothesis was disproved by the 
late Mr. Cumming, who, 1n 1846, when a student at the London 
Hospital, showed that, in certain positions of the observer and the 
person observed, a luminous reflex could be obtained from within 
the eye [The same observation was made independently by 
Briicke, and published in 1847.]| Mr. Cumming’s premature deat 
prevented him from pursuing his investigations; but, about 1848, 
the late Mr. Charles Babbage took up the subject as a purely 
optical problem, and constructed an ophthalmoscope which left 
little to be desired.'| He placed it in the hands of an English oph- 
thalmic surgeon, who, unfortunately alike for his own reputation 
and for the scientitie credit of his country, did not perceive the 
practical value of the means of research thus given to him. Mr. 
Babbage himself, of course, was not a competent judge in such a 
matter; and, with the modesty natural to his great genius, he 
submitted to the adverse verdict pronounced upon his invention, 
which hence remained almost unknown, and absolutely unutilized. 


1 [It does not appear that Mr. Babbage suggested anything more than a mirror 
with a hole in it,—a contrivance by which the pupil may be lighted up, as in Cum- 
ming’s or Briicke’s experiment, but which affords a view of the details of the fundus 
under exceptional conditions only. ] 
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Four years later, in 1851, Professor Helmholtz, then of Kénigsberg, 
in the course of his researches in physiological optics, produced 
the ophthalmoscope which bears his name, and in which the re- 
flecting portion is formed of three plates of unsilvered glass, which 
afford only an indifferent illumination.' He sent this instrument 
to the late Professor Von Graefe, who, more appreciative than our 
countryman, at once perceived its probable value, and commenced 
employing it as a means of research. The defective illumination 
was soon ‘recognized as a serious fault, and it led Professor Ruete to 
re-invent Mr. Babbage’s original instrument, in which the reflect- 
ing portion was made of silvered glass, and the necessary sight- 
hole was obtained by removing a portion of the silvering. This 
ophthalmoscope has been ever since in use, and has not been modi- 
fied in any essential particular. Many observers have had it made 
to suit their own requirements in points of detail, and have called 
after their own names the patterns which they have described. 
But whether the mirror is of silvered glass or of polished metal 
with a perforation, whether its diameter is one inch or two, whether 
it is plane, convex, or concave, whether the sight-hole is large or 
small, whether the handle is long, or short, or wanting, are all of 
them matters which leave the essential character of es or 
Ruete’s? ophthalmoscope untouched ; although upon such as 1! he Se 

and such only, are founded the claims to originality of the man; 
persons whose names (conveniently enough if only for the pur G20 
of differentiation) are attached to the different forms of phir 
moscope which may be found in shops The number of variations 
made has been so great that all the possible forms must now have 
been well-nigh exhausted ; and it has been determined empirically, 
as well as by reflection, which of them is to be preferred for each 
of tlhe various purposes to which the ophthalmoscope can be ap- 
plied. Before these matters of detail are considered, and before 
the characters of a perfect ophthalmoscope are described, it will 
be well to give a short notice of the general principles which 
govern the construction of the instrument, and which will lead to 


1 [The ophthalmoscope of Helmholtz is still in many respects the best instru- 
ment we possess for examining the fundus by the direct method. The soft and 
uniform light which it reflects, and at the same time polarizes to a greater extent 
than any other ophthalmoscope, is generally sufficient to show all the details of the 
fundus, while it neither dazzles the patient nor provokes contraction of the pupil. 
The mirror of Helmholtz consists of three superimpozed plates of moderately thin 
glass, but we have long used a mirror with a larger number of plates (six, or more) 
made from the very thin glass used for covering microscopic preparations. The 
advantages of this modification are a stronger reflection, a more perfect polariza- 
tion of the reflected light, and a more perfect quenching of the image produced by 
reflection from the cornea. The thin plates may be packed closely in the frame 
without the usual intervening rings of paper or tin-foil, taking care only that they 
a not pressed together so firmly as to develop interference rings. ] 

2 [| The important feature of Ruete’s ophthalmoscope is the use of the convex lens 
to form an inverted image of the fundus. This does not appear to have been sug- 
gested by Mr. Babbage, whose invention, moreover, was not published until two or 
three years after Helmholtz and Ruete had published full descriptions of their 
ophthalmoscopes | 
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a ready comprehension of the qualities which should be required 
from it in practice. 

When the eye is directed to any object, as the eye A, Fig. 16, to 
the flame at B, it receives all the light which, proceeding from the 
object, falls within the area of the pupil. By the refractive action 
of the cornea and the crystalline lens this light 1s united or brought 
to a focus upon the retina, as at c. Some of it is absorbed within 
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the eye by its internal pigment, and the rest is reflected or returned. 
But that which is reflected is necessarily subject to the same con- 
ditions of refraction as that which entered, and it returns, pre- 
cisely along the track by which it came, to the point B, from which 
it started. Hence it follows that an observer, placed at all on one 
side of the path of the returning rays, as at 0, sees nothing which 
they would reveal, because they cannot enter his eye. If he places 
himself in the path of the returning rays, nearer to the eye than 
the flame, as at 0’, he places himself also in the path of the enter- 
ing rays, and intercepts them. He would see if his head were 
transparent, so that it might permit the entering rays to pass 
through it. But, as heads are opaque, he cannot he in the position 
o’ without cutting off the entering rays; that is to say, without 
cutting off the i llumination by which alone he could see any thing. 

The only light received by the eye 4 would then be that which 
was reflected from the eye or face of the observer, and this is not 
sufficient for the object to be attained. Finally, if the observer 
goes to the position 0’’, in the path of the returning rays, indeed, 

but on the further side of the flame, the intervention of the latter 
overpowers the former, and renders them inadequate to the forma- 
tion of a definite image. Hence, the ordinary invisibility of the 
interior of the eye depends solely on this, that the observer cannot 
receive light from it without placing himself in such a position as 


to prevent light from reaching it. ‘He cannot see without putting 
his own head in the way. 

The observer remaining in the position 0’, in the track of the 
returning rays, the ophthalmoscope is nothing but a very simple 
contrivance for taking away the intervening flame B, without 
taking away that portion of its hght which is required. ‘As shown 
in Fig. 17, the flame is replaced by a mirror with a central per- 
foration, and the flame itself is removed to the position B’. Some 
of its light then falls upon the mirror, and is reflected by the mir- 
ror into the eye a. It returns to the mirror from a , just as if the 
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mirror itself were the source of light, and part of it will be reflected 
back to the real source at B’. But the centre of the returning 
pencil, when it reaches the mirror, falls upon an aperture instead 
of upon a reflecting surface. It passes through this aperture with 
its direction unchanged, and enters the eye of the observer at 0” 


B’ 
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Under these circumstances, supposing the eye of the observer 
to be immediately behind the mirror aperture, and the mirror to 
be several inches from the eye of the patient, no details of the in- 
terior will be seen. The pupil will appear as an illuminated circle, 
of a whitish, yellowish, or reddish color, according to conditions 
hereafter to be described ; and the degree of its brightness will 
depend chiefly upon its size. If it is fully dilated, so as to admit 
a large amount of light, it will also return a large amount, and 
will shine with a bright glow. If it is small, or much contracted, 
the foregoing conditions will be reversed, and the illumination 
will be comparatively feeble. [In the negro and other dark races 
the pigment layer of the retina is so opaque as to prevent the 
return of much light from the general fundus of the eye, even 
when the pupil is fully dilated; the optic disk, however, being 
free from pigment, appears strikingly bright by contrast with the 
dark ground of the eye. | 

In order to convert "the illuminated circle into a picture of the 
background of the eye, supposing this to be of norrnal refraction, 
one of two methods must be pursued, according as the observer 
seeks the “virtual” or “erect,” or the “actual” or “inverted” 
image. The former is arrived at by the “direct” method, the 
latter by the “indirect.” | 

In the “direct ” method, the mirror, with the eye of the ob- 
server close behind it, is brought very near to the eye of the pa- 
tient, within about an inch of its cornea; and the observer, looking 
through the pupil of the patient, sees his optic disk and retinal 
vessels, or any other structures within his eye, magnified by their 
own [cornea and] crystalline lens, which then act the part of a 
simple microscope. The mirror has only the function I have 
already assigned to it, that of supplying light which the head of 
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the observer does not intercept; and the relation of the two eyes 
is shown by the diagram in Fig. 18,in which a represents the eye 
of the observer, B that of the person observed. It will be per- 


Fig. 18. 
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ceived that the eye A, looking through the mirror aperture, and 
into the illuminated chamber of the eye B, looks directly at its 
optic disc 0, and sees this in the ordinary way of seeing, except 
that it is magnified by its {cornea and] crystalline lens.’ . The 
mirror is merely a means of illumination, and acts in precisely the 
same way as the common Lieberkuhn of a microscope, by giving 
to the light a new direction. Everything is seen by the observer 
in its natural position, or “ erect ;” and the appearance is not that 
of an image, properly so called, but of a substantial object ; and 
is hence described as a “virtual” image only. 

If we hold a common magnifying-glass a few inches away from 
the eye, and look through it at any moderately distant object, we 
obtain, as is well known, an inverted image of that object ; the 
thing at which we look appearing diminished and upside down. 
The inverted image is suspended, so to speak, in the air, between 
the lens and the eye of the observer, and in the focus of the for- 
mer; that is to say, removed from it by its own focal length. If 
we take a sheet of ground-glass, or any other suitable semi-trans- 
parent screen, we may discover the precise position of the image 
by moving the screen to and fro between the eye and the lens. 
W hen the screen is either in front of the image or behind it, noth- 
ing will be visible except the screen itself; but, as soon as the 
two occupy the same position, the image will appear distinctly 
painted upon the screen, and, by measuring the distance of this 
from the lens, the focal length of the latter may be approximately 
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1 [Of the three refracting surfaces of the eye the cornea is by far the most im- 
portant, inasmuch as the refraction at the surface of the cornea exceeds the sum of 
the refractions at the two surfaces of the lens. It is inaccurate, therefore, to speak 
of the lens as the principal or only refracting organ. ] 
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determined. The more powerful the lens, or the shorter its focal 
length, the maller will be the inverted image which it forms; so 
that the magnitude of this image bears an inverse proportion to 
the magnifying power of the lens when it is used for the exami- 
nation of near objects. 

When a magnifying-glass is held in front of the eye, it produces, 
in precisely the same way, an inverted image of the parts within 
the organ; and this is the “actual” or inverted image which, 
when it is rendered clear! y visible by the abundant light supplied 
for its formation by the ophthalmoscopic mirror, forms the basis 
of the “indirect” method of examination. The diagram in Fig. 
19 shows the positions of the two eyes inthis method. A is again 


Fig. 19. 
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the eye of the observer; B, that of the person observed; L is the 
lens or magnifying-glass, and the eye A no longer sees 0, the veri- 
table optic disk of B, but sees 0’, an inverted image of 0, suspended 
in the air between a and t. In order to see 0’ clearly, the eye a 
must be at a convenient visual distance from it, such a distance as 
would be required for reading ; and hence the two eyes, instead 
of being approximated as for the direct method, must be separated 
by a considerable interval. 

Under ordinary circumstances, as we all know, the normal eye 
cannot see clearly anything which is within one or two inches of 
it, nor does a magnifying class produce an inverted image of a 
very near object. But, optically speaking, the fundus of the eye 
is placed, with regard to the observer, in the position of a distant 
and not in that of a near object, by the interposition of its own 
[cornea and] crystalline lens. It is the action of [the cornea and] 
the lens which so modifies the course of the rays of light as to 
enable the observer to see clearly [and without effort] when 
the two eyes are a} pproximated in the direct method, which ren- 
ders the [details of the] erect image invisible [in most cases] when 
the eyes are too far apart, and which enables the object lens, shown 
in Fig 14, to form the inverted image [at or near its focus] in the 
manner described.' To enter into optical considerations would be 
wholly beyond the scope of the present treatise, and I am there- 
fore compelled to limit myself to this brief statement of facts. 


0’ 


1 [The words in brackets in this sentence have been introduced by the editor to 
supply the obvious insufficiency of the author’s brief statement. ] 
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Those who desire further information, with regard to the prin- 


ciples underlying the facts, may obtain it from some of the syste- 
matic works upon the subject. 

In certain states of the refraction, the erect and inverted images 
are seen under somewhat different conditions from those already 
described ; and it then becomes important to be able to distinguish 
them apart by a simple and ready test. Highly myopic eyes yield 
an inverted image without the interposition of a lens; and hyper- 
metropic eyes yield a well-defined erect image at a greater dis- 
tance than usual. But, if the head of the observer, or of the 


patient, be moved a little in any direction whilst the ‘observation 


is being made, the erect image will appear to move in the same 
direction as the actual movement, and the inverted image will 
appear to move in the opposite direction. In this way the true 
nature of either may be determined at a glance. [The virtual 
erect image in hypermetropia lies behind the cornea, and continues 
perfectly visible when the eye of the observer is brought within 
half an inch of the eye under examination ; on the other hand the 
inverted real image formed in the higher grades of myopia is 
never less than an inch or two, generally several inches, in front 
of the cornea, and becomes indistinguishable in its details as the 
eye of the observer approaches it. | 

With this preface, | may proceed to apply to the ophthalmo- 
scope the sound principle that whoever wishes to overcome quickly 
the practical difficulties of a new art must learn to overcome them 
one atatime. The first purpose which the ophthalmoscope has 
to fulfil is that of an illuminator; and the first thing to be ac- 
quired in using it is the knack of iNuminating the interior of the 
eye, and of maintaining the illamination unchanged, notwith- 
sanding any change in the relative positions of the patient and 
the observer, or in the distance by which they are separated. 
Now this knack may be acquired upon a mask, or a sheet of card- 
board, quite as readily as upon a living patient; and, as sudden 
variations in the illumination are distressing to the human oye, 4 
think some inanimate substitute for it should generally be used 
by a beginner. When the ophthalmoscope was a new instrument, 
the gravest fears were entertained, probably in consequenee of the 
sensations connected with dazzling, lest the illumination should 
be injurious; and many writers seemed not to remember that “ to 
bear light” is the special and peculiar function of the eye. The 
fears that were so freely expressed have proved to be groundless ; 
for I am not acquainted with a single authenticated instance in 
which it has been shown that the reflection from the mirror has 
done harm. Notwithstanding this, sudden changes of light are 
disagreeable ; and they not only occasion distress, but they also 
lead to spasmodic efforts to close the lids, or to semi-voluntary 
movements of the head, which at once interfere with the success 
of the observer, and indicate the discomfort of the person observed. 
An eye which will bear a complete examination without inconve- 
nience, if the necessary amount of light is directed into the pupil- 
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lary aperture from beginning to end, will be much distressed if 
the same degree of illumination is intermittent, flashing into and 
out of the pupil every second or two In order to acquire the 
necessary knack, a good plan is to sit down before a cardboard 
screen placed upright upon a table, and having a circle, the size 
of a dilated pupil, marked upon it. This cirele should be about 
two inches from the margin of the screen to the right of the 
observer, and should be at the height of the observer’s eye. A 
brightly ‘burning lamp, with its flame at the same height, should 
also be placed on the table, a little behind the screen, so as 
not to illuminate its surface, and about two or three inches 
to the right of its margin, in the relative positions shown in 


Fig. 20, where a a’ represents the line of the screen, m the 
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mark, F the flame, and c’ the chair of the observer. The latter 
should then take an‘ophthalmoscope mirror, furnished with a 
handle, and should hold it in the right hand, close to the right 
eye [ better in the /eft hand, using the left eye, and keeping the right 
eye either open or closed as may be easiest |, at such a height that 
he can see through the aperture, and with the handle vertically 
downwards. He should keep the other eye open, and should ob- 
serve the position of the spot of light reflected from the mirror. 
At first, this spot of light may perhaps play about the room in an 
uncertain manner, but a few trials will bring it upon the screen, 
and a few more will fix it upon the circular mark. During all 
this time the head of the observer must be kept still, and his face 
should be fourteen or fifteen inches from the surface of the screen. 
He will find that there are two movements of the mirror; a rota- 
tion upon its vertical axis, which turns its right or left hand edge 
somewhat forward and directs the light right or left along a hori- 
zoutal line, and a rotation upon a horizontal axis, which directs 
the light up and down upon a vertical line. By combining these 
movements, the light may be sent in any desired direction, and 
may be brought exactly to any spot where it is wanted ; it may 
be fixed upon the mark, or made to play around it. When this 
has been accomplished, the observer must next notice that, if he 
is sitting with the mark steadily illuminated, and, moving nothing 
else, he moves his face two or three inches nearer to the screen, 
the light will leave the mark and will travel horizontally to the 
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left; while, if he moves his head further from the screen, the 


reflex will travel to the right. In the former case it can be 
brought back to the mark by a slight rotation of the left edge of 
the mirror forwards; in the latter by a corresponding rotation of 
the right edge forwards. Now in practical work with the oph- 
thalmoscope, ‘to and fro movements of the head are required con- 
tinually ; and the chief point in the art of managing the mirror 
is to acquire the knack of keeping the rotation and the head 
movement in unison, so that, as the head comes forward, the left 
edge of the mirror advances, and, as the head goes backward, the 
right edge of the mirror advances, in such a manner and degree 
that the deviations neutralize each other, and the light is kept 
ye on the same spot. The learner must begin by moving his 
head slowly nearer to and farther from the screen, and must crad- 
ually inerease both the speed and the extent of this movement; at 
the same time watching the play of his light through the mirror 
aperture, as well as with the disengaged eye, and governing his 
muscles by the sense of sight. As soon as he can illuminate the 
mark on the screen at pleasure, and can prevent the light from 
wandering laterally when his head moves backwards and _ for- 
wards, he is quite ready to begin the examination of patients. It 
is well to familiarize both eyes and both hands with the mirror, 
and for this purpose it may be applied to the left eye with the 
left hand [better with the right hand and right eye in this position of 
the screen and flame, mM’ representing the right eye of the patient] ; 
and, with the flame in the position F’, the light may be directed 
from the place c to a second mark on the screen at M’. There are 
many advantages, in point of convenience, in being able to use the 
left eye and hand as freely as their fellows. 

When perfect mastery of the mirror has been obtained, the 
learner may at once proceed to examine eyes, choosing first those 
with pupils dilated. There is an ingenious instrument called Per- 
rin’s artificial eye, which at this stage will often be serviceable ; 
but, in using it for the acquirement of dexterity, it is best that it 
should be fitted into a mask arranged to represent the face In 
order to dilate the pupil for ophthalmoscopie purposes atropine is 
commonly employed, but it 1s not necessary to have recourse to a 
very strong solution, or one that will paralyze the accommodation 
completely.” A solution of a fourth of a grain of the sulphate in 
an ounce of distilled water will be sufficient ; and, althongh it has 
the disadvantage of acting slowly, so that perhaps forty. minutes 
will elapse before sufficient dilatation of the pupil is obtained, yet 
this disadvantage is more than counterbalanced by the ecompara- 
tively transient duration of the effect, and by the way in which it 
may be neutralized by Calabar bean. A solution of two or four 
grains to the ounce, such as is commonly employed for therapeutic 
purposes, or for testing the degree of latent hypermetropia, leaves 
the accommodation paralyzed for many days, and entails unneces- 

sary inconvenience upon the patient. 

The pupil being dilated, and the patient properly placed, with 
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the lamp on the side of, and a little behind, the eye to be examined, 
and at the same level with it, the observer should seat himself 
facing the patient. Supposing the left eye to be the one under 
examination, and that the erect image is required, the observer 
should apply the back of the mirror to his own left eye, and should 
throw the light into that of the patient. He should then approach 
his face closely to that of the patient, so as to bring the two left 
cheeks nearly in contact, and the two eyes into the relative posi- 
tions shown in Fig. 21, which is a diagrammatic section of the 
two heads and the mirror, B being the “head 

of the patient, a that of the observer, whose ae 

left eye will then look directly through the iN 
nirror aperture into the left eye of the patient, 
and will see that portion of its fundus which 
is illuminated by the reflection from the mir- 
ror. The patient must be told to look up 
and down, right and left, by turns; and the 
observer must also vary his own point of view, 
looking into the eye from above. from below, 
and from either side, until he has seen and 
scrutinized every part of it—at the same time 
so varying the inclination of his mirror as to 
keep the reflection always upon that part of 
the fundus which is in his own visual line. 
In order to examine the right eye, the lamp 
should be placed on the right side of the patient, and the right eye 
of the observer should be used. ‘The best view is gained when the 
two cornee are not more than an inch apart ; and at this distance, 
if the right eye is used for examining the left, or vice vers@, the noses 
and cheeks are apt to come into unpleasant contact, which may 
always be avoided by the method described above. It is also de- 
sirable to fill the chest thor oughly as soon as the eye is illuminated, 
and to hold the breath during the examination. By doing this 
the observer neither inhales anything objectionable himself, nor 
annoys the patient by breathing over him. The knack of seeing 
the erect image may be very quickly acquired, generally at the first 
trial; and the structures which are rendered visible are all in their 
natural positions. 

In order to obtain the inverted image, the patient and observer 
should be seated as before, with the lamp in the same position. It 
‘is immaterial which eye is used, but it is best to hold the mirror 
in the right hand for examining the right eye, and vice vers@, so as 
to bring up the object-glass with the ether hand, always from the 
temporal side of the patient, instead of across his nose. The two 
faces should be opposite each other, and the mirror precisely in 
line with the eye to be examined, which should be turned a little 
to its nasal side, about enough to look at the opposite ear of the 


reo) 


observer. [In observing the inverted image of the fundus, as in 


the direct method, it is better to use the right eye in examining 
the right and vice versd. Thus the patient can see with the eye 
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not under examination, past the head of the examiner, and look at 


any distant object as he may be directed. The feasons for look- 
ing at a distant object, rather than at a near one, as at the exam- 
iner’s ear, are that the pupil is less contracted and that the patient is 
not tempted to follow with his eyes the movements of the examiner’s 
head.] He, when he has illuminated the pupil, instead of moving 
forward keeps his face about fifteen inches from that of the patient, 
and places a convex lens in the line of sight. A two-inch lens is 
generally used, and it should be held lightly by its margin, between 
the thumb and forefinger, at about two inches from the patient’s 
cornea. In order to measure the distance, and to keep the lens 
steady, the tip of the third finger may rest against the margin of 
the patient’s orbit, and may be used, after a little practice, to raise 
and restrain the upper lid. The lens being in position, the observer 
should still see through it the illuminated circle of the pupil; but 
whether he will see details will depend solely upon his distance 
from the patient, so that if he does not see them he must vary this 
distance, approaching or receding along the same line until a clear 
image is obtained, but not making any lateral movement. The 
lens will form an image in [or quite near] the plane of its own 
focus ; but this image is only visible in the track of the returning 
rays, and any deviation to the right or left will lose it. The dia- 
gram in Fig. 22 shows the position of things; and the observer A 
must move his head to and fro 
FIG. 22, along the line Lz, until he comes 
to be at the right distance from 
») the image 1. If he moves his 
head to the position a’ or A’’, he 
will lose the image entirely. [Or, 
~ rather, he will see the image of 
aa that part of the fundus which 
I happens to be in the direction 
of a line drawn from aA’ or A” 
through the optical centre of the 
examined eye.| The whole art 
of using the ophthalmoscope is 
comprised in keeping the eye of 
the observer in a line with that 
of the patient, in maintaining a 
steady illumination, and in find- 
ing the correct distance. 
. ) it will sometimes happen that 


ea? a beginner, when he puts up the 


pupil occupied by a reflected 
a image, or by two images of his 

ownmirror. Theseimages appear 
as bright circles, each with a dark central dot cor responding to 
the perforation. ‘It is said that a mirror image has been mistaken 
for that of the optic disk; although its exactly circular outline 


convex lens, sees the illuminated 
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should distinguish it from any natural object Such mirror images 
are reflected from the two surfaces of the object lens; and they 
may be separated and got rid of by giving this lens a slightly ob- 
lique direction across the line of sight, either from above down- 
wards or laterally. 

When an image is obtained, the observer will see the whitish 
circle of the optic disk itself, or perhaps nothing but clearly defined 
bloodvessels, crossing a field of somewhat different tint. 

If only bloodvessels are seen, the patient must be directed to 
move his eye [or the observer may change slightly his own posi- 
tion] until the optic disk comes into view, and it may usually be 
found by tracing the vessels in the direction in which they increase 
in calibre. If part of it is seen, and if the patient is awkward, and 
rolls his eye about in an abrupt manner, the rest may often be 
disclosed without his help by using the prismatic action of the 
lateral parts of the lens. ‘The lens may be moved a little laterally, 
or up and down, across the line of sight, and the consequent dis- 
placement. of the j image may accomplish all that is desired. 

The proper distance of the observer will depend upon the focal 
length of the object lens, and upon his own range of vision. [ 
have already said that the lens should be held at “fabout] its own 
focal length from the cornea of the patient, and that the image will 
be formed at [about] the same distance from it on the observer’s side. 
In Fig. 23, let B represent the eye of the patient, L the lens, 1 the 
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image, A the eye of the observer, and F the flame. If the lens has 
a focal length of two inches, the distances BL and LI will each be 
two inches : and if the observer i is under middle age, and able to 
see clearly an object eight inches from his cornea, the distance 1A 
may be eight inches—making a total of twelve inches between the 
two eyes; in which case the distance FA would also be twelve 
inches, or only a littlemore. If the lens were of three inches focal 
length, the distances 8 and ur would each be three inches, and 
the distances BA and FA (=3 +38 +48 == 14), would be fourteen 
inches. If the observer were past middle age and presbyopic, with 
a visual distance say of fourteen inches, the distances B A and F a 
even with a two-inch object lens (2+ 2 +14) would be eighteen 
inches. Now the light received from any given source of illumina- 
tion upon any given surface, diminishes as the square of the dis- 
tance between them. Hence the mirror, when the distance F A-is 
only twelve inches, will receive, and will send into the eye B, more 
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light, in the proportion of 9 to 4, than it will receive when the dis- 
tance F A iseighteen inches. Consequently, as an observer becomes 
presbyobie, he is obliged to recede so far from the patient that his 
mirror receives insufficient illumination, and he is unable thor- 
oughly to light up the eye which is under examination. In order 
to meet this difficulty, he must have recourse to a convex lens, so 
that he may approach nearer to the image; and this convex lens — 
may either be used as an eye-glass, or may be placed in a clip at 
the back of the mirror. The one usually sold for the purpose is 
of twelve inches focal length, which, with an object lens of two 
inches, will give a total distance of sixteen inches (2+ 2+ 12). 
This does very well, but by using a still stronger lens behind the 
mirror the image may be more highly magnified, as well as ren- 
dered more bright by the better illumination. I myself prefer to 
use a seven-inch lens behind the mirror —and thus to obtain a total 
distance of eleven inches only, which gives an enlargement and a 
brightness of details nearly comparable to those of the direct 
method. | 

In the inverted image, the position of all the parts is reversed, 
the nasal side of the fundus appearing to be the temporal, the 


superior to be the inferior, and so on. Fig. 24, a, shows an optic 


Fig. 24. 


disk as it might appear by the direct method; B, the same disk as 
seen by the indirect. 

Although dilatation of the pupil will much facilitate examina- 
tion by a learner, it mostly occasions some inconvenience to the 
patient ; and, after a certain amount of practice, it muy be dis- 
pensed with in many cases. Itis obvious that the fundus of the eye 
will receive a smaller amount of light through a natural or a con- 
tracted pupil, and hence that, without atropine, it is necessary to 
be skilful in the management of the illuminating mirror. [It is 
also necessary that the eye under examination should be turned a 
little towards the nose before the reflection falls upon it, so that 
the light may be first received by the insensitive surface of the 
optic disk. If the patient looks straight to the front, and the 
light is thrown upon the yellow spot, the immediate contraction 
of the pupil may be such as to render any examination impossible. 

A. great number of different forms of ophthalmoscope have been 
introduced by various makers or practitioners, each generally in- 
tended to fultil some single indication, or to meet some personal 
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want. The best instrument, on the whole, is that which fulfils 
the greatest number of indications : and I am inclined to make 
this claim on behalf of my own model, which is shown of natural 
size in Fig. 25. In the first instance i has the great merit of 
lightness and portability, weighing, it 

its case, with its lenses complete, aus Fig. 25. 

than an ounce and a half, and measuring 
less than three inches by two, so that 
it ean be carried in the waistcoat-pocket 
without inconvenience. 

The mirror is concave, of eight inches 
focal length. It is made of very thin 
glass, finely silvered on the back, with 
the silvering removed from a central 
circle two millimetres in diameter; and 
it is set in a metal frame, having a cen- 
tral opening, which is countersunk, or 
bevelled down, so as to present a some- 
what funnel-shaped aperture to the eye 
of the observer, and to facilitate looking 
through the class i in an oblique direction. 
At the back of this frame is a a clip, hold- 
ing a small lens of any kind which may 
be required, and capable of being turned 
out of the way, as shown in the figure, 
when it is not wanted. 

The proper size of an ophthalmoscopic mirror should be deter- 
mined by two considerations. It should be large enough to shelter 
the eye of the observer from the direct light of the lamp; and 
it should be so small that the diameter of its reflection should not 
exceed that of the cornea. The iris, lined with dark pigment, is 
more impervious to light than any other part of the eye; and 
the only part of the reflex which is useful for ophthalmoscopic 
purposes is that which passes through the pupil. If a circle of 


a) 
light much exceeding the diameter of the cornea falls upon the 


eye, some of it will pass through the sclerotic to the retina, and 
will tend to contract the pupil. Hence the mirror should be as 
small as possible, subject to the already-mentioned condition that 
it must be large enough to shelter the eye of the observer. <A 
mirror the size of a silver threepence would afford excellent 
illumination; but it would be insufficient as a screen. A mirror 
the size of a shilling is a good medium between extremes. [In 
ophthalmoscopic examination of the inverted image the diameter 
of the concave mirror determines only the degree of illumina- 
tion, and it is generally conceded that with a metallic or silvered 
mirror and the light of an ordinary Argand lamp or gasburner, a 
diameter of an inch and an eighth or an inch and a quarter is the 
most convenient. For direct examinations the central portions 


only of the mirror are available, and the reflection from the mar- 
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ginal portions may have some effect in contracting the pupil. If 
inconvenience is thought to arise from this cause, it 1s sufficient to 
cover the marginal portions of the ordinary mirror with dark 
paper, or a perforated mirror of the size of a silver threepence 
may be mounted in the centre of a dark disk of the size of a shil- 
ling or larger. | 

The sight aperture should be as small as may be consistent 
with perfect vision when the mirror is held obliquely; and after 
many experiments I fixed upon two millimetres as the best size. 
If it is smaller than this there is apt to be some blurring of the 
image by the diffraction of light from the margins of the opening. 
If it is larger, there is loss of the most important part of the mir- 


Fig. 26, Fig. 27. 


ror—the annulus immediately around the perforation, from which 
alone [in direct examinations] light enters the pupil. In order to 
obtain an erect image, it is necessary that the inoperative central 
part of the mirror' should be smaller than the pupil; and hence, 
in order to obtain an erect image without the use of atropine, 
it is manifest that the size of two millimetres cannot be mach 
exceeded.” The thinness of the glass, and the bevelling of the 


1 [The central part of the mirror is by no means ‘inoperative ’’ when, as in the 
instrument described in the text, the mirror is of silvered glass with the silvering 
removed from asmal] area in its centre. The unsilvered central portion of the glass 
reflects light enough for a tolerable examination of the fundus even when it is equal 
in diameter to the full diameter of the pupil. ] 

2 [For examination by the direct method Knapp states that a central opening of 
ihe ye mm. affords the best illumination conjoined with the best view of the 

undus. 
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opening in the metal frame, are contrivances for preventing the loss 
of light. Ishould say they were obvious contrivances, were it not 
that ophthalmoscopes are still made in which the sight-hole is a 
sort of tunnel through a considerable thickness of material so that 
its sides absorb nearly all rays which are not parallel with its axis. 
Fig. 26, a, shows the illumination through a pupil four millimetres 
in diameter by a mirror with a sight- hole of the same SIZe, which 
sends into the pupillary aperture only the rays of light RR’; B 
shows the illumination through the same pupil by a mirror a 
a sight-hole of one or two millimetres, which sends the pencils of 
light pp’. Fig. 27, 4, shows the loss, by a “tunnel” sight-hole, 
of a ray of light which passes freely through the bevelled sight- 
hole at B. For the indirect method these matters are of less im- 
portance, as the mirror is held less obliquely, and its distance from 
the eye under examination allows light from its lateral portions 
to be brought to converge upon the pupillary opening. 

The lenses which I carry with my ophthalmoscope are a small 
twelve-inch and a small seven-inch convex, to fit the clip behind 
the mirror; and two object lenses, one of two and the other of three 
inches (the addition of a couple of small coneave lenses to fit the 
clip behind the mirror, as in the common form of the ophthalmo- 
scope, known as Liebreich’s, would greatly improve this instru- 
ment, by rendering it fit for ‘examining the fundus by the direct 
method in myopia of low and medium grades]. The perfection 
of the inverted image depends, of course, upon the perfection of 
the lens which forms it ; and therefore my object lenses are made 
of pebble, which, from its hardness, is not lable to become 
scratched or damaged even by rough usage Moreover, my two 


(ig) 
pebble lenses are united together by a setting, so that each forms 


g 
a handle for the other, and neither is liable to be accidentally ex- 
changed for a glass lens belonging to some other person. 

When the learner has acquired the knack of holding and man- 
aging the mirror, it will be a great help to his further progress if 
he can be shown a perfect view of the fundus of the eye, so that 
he may afterwards know what to look for, and whether he is see- 
ing aright. For this purpose a variety of demonstrating ophthal- 
moscopes have been devised, each intended to be so adjusted by a 
skilled person, that one who is unskilled may be able to look into 
the instrument as he would into a microscope, and to see the optic 
nerve and retina. These demonstrating ophthalmoscopes are all 
designed to show the inverted image, and they all labor under the 
same serious disadvantage—namely, that although, in studying 
the inverted image, it is constantly necessary to move the mirror 
and the lens independently, yet these parts are so connected, by 
some kind of tube or bar, that the readjustment of one implies 
the derangemeut of the other. In some, even the lanip itself is 
attached to the instrument; and, in others, rods or stems project 
from the tube, and rest on’the forehead of the patient, whose 
slightest movement will then put everything out of gear. To 
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obviate these inconveniences, I devised my own demonstrating 


ophthalmoscope, starting with the principle that every part of it 
should be absolutely independent of every other part, and capable 
by itself of quick and easy adjustment. For this purpose the 
mirror and lens are placed upon separate pedestals; a similar ped- 
estal supports the chin of the patient, and they all stand upon a 
table which also carries the lamp, and on which they may be 
moved freely. My first trials with this arrangement satisfied me 
that it would work better than any other ; and also showed that 
it could be made to afford an image of ereater enlargement and 


brighter illumination than any other. It has already been pointed. 


out that the greater the focal length of the object lens, the greater 
will be the size of the image; but the limits of enlargement thus 
attainable by hand-instruments are soon reached, and an object 
lens of greater focal length than three inches is not available in 
practice. The object lens gives the best results when it is held at 
its own focal Jength from the cornea of the patient, and while this 
is done it is very desirable that an extended finger should touch 
his orbit, and thus steady the hand. In this direction, therefore, 
the focal length of three inches cannot be exceeded ; while, on the 


side of the observer, there is the limit imposed by the length of 


the arm. <A lens cannot be held steadily and comfortably when 
the arm is fully extended, nor at more than about twenty inches 
from the eye of the observer; and, if the image is formed much 
within this distance, there is but little left for his visual range. 
But by using a table we are rendered independent alike of the 
steadying finger and of the length of the arm ; and may increase 
the distance between patient and observer almost without limit. 
I therefore use an object lens of eight inches focal length, which 
gives a very large image, sixteen inches from the eye of the pa- 
tient ; and I place my mirror forty inches from the eye of the 
patient, which gives a visual distance of twenty-two twenty-four] 
inches for the observer.’ [In order to obtain sufficient illumi- 
nation, the lamp is brought up from its usual position, and is 
placed nearly in the focus of the mirror, while the face of the pa- 
tient is guarded from direct lamplight by the interposition of a 
metal screen. For use without atropine, and in order to avoid 
contraction of the pupil, a plate of glass, slightly tinted with co- 
balt-blue, is interposed between the flame and the mirror. This 


filters out, so to speak, the yellow rays, which are the most irri- 


1 [In Mr. Carter’s demonstrating gphthalmoscope the place of the inverted 
image is very greatly influenced by the refractive condition of the eye under exam- 
ination. It is only when the examined eve is of normal retraction ‘that the image 
is formed atthe focus of the object lens; in myopia exceeding one-eighth the image 
lies between the examined eye and the lens; while in hypermetropia the power of 
the object lens muy be inadequate to the formation of an image at any useful dis- 
tance. This constitutes a serious defect, which may, however, be overcome in a 
great measure by having stronger object lenses for the different evades of hyperme- 
tropia. This ophthalmoscope i is probably destined to be of greatest use in delineat- 
ing ophthalmoscopic appearances and in demonstrations to students. ] 
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tating, and leaves only a soft blue light, which the most sensitive 
eye can bear without distress [elass H slightly tinted with cobalt- 
blue” transmits a softer, but at the same time whiter light, than 
that of the naked flame! The best, because the whitest and 
purest light, is that furnished by a Silber Argand burner, con- 
suming either gas or oil; and it should in any ease be so arranged 
as to be capable of adjustment to any height which may be de- 
sired [any good burner constructed on the Argaid principle will 
answer |. 

The instrument, as a whole, consists of the following parts, 
which are shown separately in Fig. 28, 

The lens, Fig 28, 1, is biconvex, four inches in diameter and of 
eight inches focal length: it is held in a plain ring setting, and 
is mounted on the column A, which slides freely within the tube s, 


Fic. 28 


and can be fixed at any point by the screw collarc. The tube B 
slides within the hollow standard b, and is supported by the lever 
L. The standard p has a heavy circular foot, which keeps the 
whole instrument steady. From this foot the handle u, fifteen 
inches in length, extends to the pillar p. On the upper part of 
the handle is a short vertical bar &, which serves as a fulerum for 
the lever L, one end of which passes through a slit in the standard 
p, and supports the tube B, while the other end passes through a 
similar slit in the pillar P, and rests against the lower end of the 
serew F, which is w orked by the milled head @. As this screw is 
raised or lowered, a contrary effect is produced on the other end 
of the lever, and the tube B, carrying the lens, is lowered or raised 
in the standard. When both the column A and the tube B are at 
their lowest points, the centre of the lens is a foot trom the table. 
The column a has 53 inches of movement, and the tube B has two 
inches, so that the centre of the lens can be raised to be 19% inches 
from the table, and this range is sufficient for persons of all 
heights. The column 4 is free to turn on its vertical axis within 
the tube z, until it is fixed by the screw collar; but the tube B is 
furnished with a stud, which projects through a slit in the stand- 


ard D, and causes B to rise and fall without rotation. The dimen- 
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sions above given should be carefully observed ; since many instru- 
meuts have been made with the handle too short, or with an 
insufficient play of rise and fall for the lens —faults which are 
sources of great inconvenience in practice. 

The mirror, Fig. 28, 2, is of glass, concave, four inches in diam- 
eter, and thieen Secleas in focal length. The silvering is removed 
from a central circle, three millimetres in diameter. The mirror 
is mounted in a brass frame and back, the latter having a central 
aperture seven millimetres in diameter, with bevelled edges. ‘The 
frame is suspended in a gimbal by two horizontal screws; and the 
gimbal is supported by the column B, which slides up and down 
within the standard c, and can be fixed by the screw collar pb. 
The range of movement is six inches, and the centre of the mirror, 
at its lowest point, is eleven inches above the table. The chin- 
rest, Fig. 28, 8, 1s a concave plate of metal, two inches by four, 
with its corners rounded, and covered with velvet. It 1s supported 
on a movable column and standard, like those of the mirror, and 
ranges in height from nine inches to fifteen. All the foregoing 
parts should be of a solid and substantial character, with heavy 
metal feet, and firm joints. The screen is simply a curved sheet 
of blackened metal, which, as well as the fraine to carry the blue 
glass, may be attached to any gas-burner or oil lamp which is 
employed. The glass itself should be five inches square, free from 
flaws, and of a uniform pale tint. For the light, the lamp known 
as a “ reading lamp,” but with a Silber burner, is the best; or, if 
gas be used, a burner fitted with an india- rubber tube may ‘be 
made to slide up and down upon an upright stem. 

Where the instrument is in constant use, it is worth while: to 
have a special table for it; and the manner of its adjustment will 
be readily understood from Tig. 29, and trom the annexed ground 


Fig. 29. 


plan in Fig. 80, which shows the relative positions of the different 
parts. In my consulting-room they stand ready in this way. 
A A’ A’ Ais a special t table, measuring 4 feet by 18 inches, and 29 
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inches high. mM is the position of the foot of the mirror, and the 
dotted line crossing the circle shows the degree of obliquity which 
should be given to the reflecting surface. F is the position of the 
flame, which may be on either side, s of the screen that cuts off 
direct light from the patient, and « of the sheet of blue glass. R 


Fig. 30. 
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is the position of the chin-rest, u of the foot of the lens, and Pp of 
the pillar at the end of the hand| e, the dark line showing the po- 
sition of the handle itself, and the dotted lines across 1 showing 
the position of the lens when the handle is thus placed. To ren- 
der the lens oblique, and to displace mirror images, the pillar p 
may be moved along the dotted arc, in the direction towards Pp’ or 
p’’, the foot L remaining stationary. The image will be formed 
in the position 1, eight inches on the observer's side of the lens. 
In order to use the instrument, the patient seats himself at the 
end of the table a’ a’, and places his chin on the rest, which must 
be adjusted to render ‘the plane of the face vertical, the chin being 
neither tilted up nor depressed. ‘The iirror is then so arranged 
that its central perforation is nearly level with the patient’s pupil ‘ 
and the lamp, so that its flame is level with the mirror. The lat- 
ter is then made to throw its reflection upon the patient’s face, 
and he is told to look a little obliquely, thus directing the eye to 
be examined somewhat towards the nose. The lens is next 
roughly adjusted by the sliding tube B and screw-collar o, until 
the circular patch of light into which it converts the mirror re- 
flection comes to be on a level with the patient’s eye The ob- 
server then seats himself opposite the patient, at the end of the 
table a a, looks through the mirror aperture, grasps the handle Pp 
of the lens in his right hand, and controls the mirror with his left. 
He has as much and as ready command of both as in the case of 
the hand instrument. Jn order to move the mirror reflex later- 
ally, he rotates the foot of the pedestal with the foretinger and 
thumb of his left hand. In order to move the reflex upw rards or 
downwards, he turns the mirror on its horizontal axis, either by 
the margin of the frame or by one of the screws fastening it to 
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the gimbal. By means of its handle, which is the contrivance 


of Mr. Fov eaux, of the firm of Weiss & Son, he can either move 
the lens nearer to or farther from the patient, or across the table, 
so as to shift the observation from one eye to the other, or can 
render it oblique, or, by the screw, can regulate its height to a 
millimetre. So quickly and easily may all this be done, ‘that the 
observer may follow and keep pace with the movements of an un- 
steady eye, never losing his view of the interior. No assistance 
is wanted; and the preliminary adjustment, although tedious to 
describe, does not require a minute for its accomplishment. No 
other instrament with which I am acquainted is even comparable 
to this in the size, brillianey, and clearness of definition of its 
inverted image; and J have entered thus fully into the details of 
its construction and management, for the purpose of showing the 
extreme PopiCas of what appears, at first, a somewhat formid- 
able apparatus. The soft blue light, moreover, is scarcely felt as 
an inconvenience by a patient; and, with even moderate steadi- 
ness, the interior of the eye may be exhibited to several persons 
without distress. From this point of view the instrument is not 
only highly valuable for the purpose of teaching students, but 
quite as much so in the consulting- room, for exhibiting morbid 
changes to practitioners unused to the ophthalmoscope, or even, 
sometimes, to the friends of patients. Especially where a long. 
continued or rigorous treatment is required, it is occasionally de- 
sirable to afford, to the relatives of the sick person, a convincing 
ocular demonstration of the existence of the conditions against 
which the proposed remedies are to be directed. 

I have spoken hitherto chiefly of the examination of eyes which 
are of normal refraction, or emmetropic ; and those which are ame- 
tropic will be found to present somewhat different appearances ; 
although these do not become very remarkable unless the ametropia 
is considerable in degreee. In a highly myopic eye, an inverted 
image may be seen without the intervention of an object lens ; 
and, in a highly hypermetropic eye, an erect image may be seen 
from a considerable distance. When, therefore, the observer, on 
first lighting up the pupil with the mirror alone, and while still 
eight or ten inches or more lind from the patient’s eye, sees a 
clearly defined optic nerve or vessels, the patient is either myopic 
or hy permetropic. If myopic, the image 1s inverted ; if hyperme- 
abe it is erect; and as already mentioned, the inverted j image 
can be distinguished i in a moment, by the simple test that, when 
the observer moves his eye laterally , the image appears to move in 
the opposite direction, while the erect image would appear to move 
in the same direction. When the object lens is interposed, and 
the inverted image is produced in the ordinary way, the myopic 
eye presents an apparently extended field, on which the optic disk 
and vessels appear small; while in the hypermetropie eye the disk 
and vessels appear larger, and occupy more of the pupillary aper- 
ture. The three outlines in Fig. 31 give a diagrammatic view of 


S* 
the inverted image of the same fundus, according as the media in 
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front of it are myopic (1), emmetropic (2), or hypermetropic (8). 
In the myopic eye, however, there is a source of error which may 
sometimes mislead the inexperienced. The optic nerve in myopia 
is often bordered, and is sometimes even surrounded, by a crescent 
or an irregularly circular belt of choroidal atrophy, all of which 
may at first sight seem to be part of the nerve, and may give 
a deceptive appearance of large surface to the disk. In such 
cases a careful scrutiny will discover, by a slight difference of 
color, that the real nerve outline is something of the propor- 
tion of the central dark circle in diagram 1, while the dotted 
line surrounding it may show the extent of the general effect of 
whiteness. 

In the emmetropic eye, not only is no auxiliary lens required 
for the erect image, but none can be borne;' and clear definition 
is only obtained when the eyes of patient and observer are closely 
approximated. In the myopie eye, a clearly defined erect image 
eannot be obtained at any distance, until a concave lens is inter- 
posed ; and this lens is most conveniently placed behind the mirror. 


Fic. 31. 


In the hypermetropic eye, as already stated, an erect image can be 
obtained without a lens, and at some little distance; but when 
the eyes are closely approximated this image is still clearly seen, 
and it becomes better defined if an appropriate convex lens is 
placed behind the mirror.’ In other words, in order to obtain an 
erect image of an ametropic eye, the observer must neutralize 
myopia by a concave lens, and he may neutralize hypermetropia 
by a convex one. He sees into the eye subject to the same con- 
ditions under which the patient sees out of it; and the concave 
Jens which gives him the best defined image of the fundus, or the 
strongest convex lens with which a clearly defined image is still 
visible, is that by which the myopia or the manifest hypermetropia 
of the patient will be corrected. [By ophthalmoscopic measure- 
ments with atropine, we obtain the total hypermetropia, and even 
without atropine we often detect a higher degree than the measure 


1 [This is only true in the case of emmetropia conjoined with absence of accom- 
modation in both patient and observer, as, for instance, when both are fully under 
the influence of atropia; as a fact, a weak concave lens (say 1, or #,) is a help to 
most persons in examining emmetropic eyes by the ‘direct’? method. ] 

2 [Rather it continues to be seen clearly, and at the same time somewhat magni- 
fied, when a neutralizing convex lens is placed behind the hole in the mirror. | 
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of the hypermetropia manifesta as obtained by trials with test-glasses. 

In other words, a hypermetropic eye under ophthalmoscopic ex- 
amination, often relaxes its accommodation more than in any act 
of vision.—See Donders, Accommodation and Refraction, Syd. Hd., 

107. | 

- In order, therefore, to examine every possible form of eye by the 
direct method, and especially i in order to determine, in every case, 

the state of refraction with some approach to accuracy, not only 
with reference to the mere presence of myopia or hypermetropia, 
but also with reference to the degree of either of these affections, 
it is necessary to be provided with a suflicieut series of convex and 
concave lenses, of such a size that any one of them may be placed 
in the clip behind the mirror. The cheap German ophthalmoscopes 
are supplied with five lenses to be used in this way, one convex, of 
twelve inches focal length, four concave, respectively of six, eight, 
ten, and twelve inches. But in these ophthalmoscopes, the size and 
character of the sight-hole are usually such as to render the mirror 
scarcely available for the examination of the erect image without 
dilatation of the pupil ; and the series of lenses is too small for the 
many degrees of ametropia which are met with in practice. More- 
over, on account of the inconvenience of carrying a number of loose 
lenses, and on account of the trouble and loss of time involved in 
changing them during the examination, the best arrangement 1s 
that devised by the optician Rekoss, who fixed a number of lenses 
in a circular disk, so placed that by its rotation they are brought 
in succession behind the mirror aperture. One of the most conve- 
nient forms of the erect image ophthalmoscope is that of Loring, 
as shown of natural size in Fig. 32.1. The mirror is concave, of 
seven inches focal length, an inch and a quarter in diameter, and 
with a sight-hole three millimetres in diameter. The sight-hole 
of the metal frame is bevelled down in the ordinary way; and 
the revolving disk turns on a pivot near the edge of the mirror, 

and is secured by a spring catch, which allows it to be removed 
at pleasure. This disk is provided with twenty-four lenses and 
one empty aperture, as indicated by the numbers on the back of 
the disk, giving a series of glasses ranging from convex 2 to con- 
cave 2, any one of which may be brought opposite the sight-hole 
in the mirror by simply turning the disk. The handle is made 
five inches long, in order that the hand of the observer need never 
come between his face and that of the patient, so as to interfere 
with the close approximation of their eyes. A convex lens, of two 

and a half inches focus, is added to the case, to render the instru- 
ment available for the inverted i image. I must admit, of course, 
that this form of ophthalmoscope is superior to my small model, 

in so far that it is available for every purpose to which an ophthal- 
moscope can be applied, while the small one is useless for the erect 


1 [We have substituted, in Fig. 82, a new and improved model of Loring’s oph- 
thalmoscope for the older form given by Mr Carter, rewriting a part of the de- 
scription to accord with the changed woodcut. ] 
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image in cases of myopia, or for determining the exact degree of 
ametropia in any case. These, however, are requirements “which 
are only occasional, and which are almost confined to the consult- 
ing-room of the specialist ; so that, although I employ and value 


x 
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the erect image instrument for certain purposes, I continue to 
prefer my own as a pocket companion for daily use. 

Besides Loring’s ophthalmoscope, several others have been con- 
structed upon the same principle, to meet the wants of particular 
observers; but | am not aware that they offer any remarkable 
advantages. In some, instead of mounting the glasses in one disk, 
two disks are superimposed, so that certain powers are obtained 
by combinations of lenses. This arrangement is objectionable, on 
account of the number of reflecting surfaces which then intervene 
between the patient and the observer. Among recent contrivances, 
perhaps the best is one made by Mr. Hawksley for Mr. Couper, in 
which the Rekoss disk and the mirror are so connected that the 
obliquity of the Jatter is not communicated to the former, and the 
observer looks along the axis of any auxiliary lens which he may 
employ. [This was effected perfectly by Rekoss in his construction 
of the Helmholtz ophthalmoscope, and again by Strawbridge, who 
adapted the three disks first used by Loring to Jager’s larger 
ophthalmoscope. See Zrans. Am. Ophthal. Soc., 1871.] 
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The foregoing observations apply only to an observer who is 
himself normal-sighted or emmetropic, and an ametropic observer 
must neutralize his own defect with an appropriate lens, or must 
allow for it in calculating his results, in order to estimate correctly 
the ametropia of the person observed. Thus, when both observer 
and patient are myopic, the concave lens w hich gives a clear erect 
image will represent the sum of the myopia of both, and from this 
sum the known myopia of the observer must be deducted in order 
to leave that of the patient. Hypermetropia on the part of the 
observer is less easily dealt with, because its apparent degree will 
vary with the state of the accommodation ; and hence the conclu- 
sions of hypermetropic persons about the ametropia of others are 
seldom entirely trustworthy.’ In the indirect method, myopic 
persons may usually dispense with a magnifying lens behind the 
mirror, their defect allowing them to bring the unaided che sufhi- 
ciently near to the image. 

The power of using the ophthalmoscope (so far, at least, as to 
light up the interior of the eye, and to obtain from it a clear erect 
or inverted image), having been attained, the next thing is to con- 
sider the practical applications of the instrument, and the way 
in which the appearances which it exhibits should be interpreted. 
For this purpose it is desirable to pursue a regular and orderly 
method of investigation,—first using the mirror only, or with an 
amplifying lens behind it, in order to test the transparency of the 
media ; then observing the inverted image, so as to obtain a general 
view of the fundus; and lastly, the erect image, for the more exact 
and detailed examination of any changes which the inverted 
image may disclose. 

When the light from the mirror is properly thrown into an eye 
of which the media are transparent, the pupillary opening appears 
as a field of uninterrupted illumination. In a healthy eye this 
field is circular; but its outline may be rendered irregular by iritic 
adhesions, or by a natural or artificial coloboma of the iris, the 
result of malformation [or injury], or of iridectomy [or other oper- 
ation to which the iris may have been subjected]. The point is 
that, whatever may be the shape of the aperture, the illumination 
should be unbroken. The degree of brightness will depend, ceteris 
paribus, mainly upon the size : of the pupil, because the larger the 
opening the more light it will receive and return; and the color 
will depend mainly upon the degree of pigmentation of the retina 
and choroid, or upon the part of the fundus which is in the line of 
sight of the observer. In the richly pigmented eyes of dark people 
the reflection from the fundus will be somewhat of a reddish-brown 
while in blue eyes it will be a pale orange; and in either, when the 
Jight is returned from the surface of the optic disk itself, it will be 
whitish; more conspicuously so in dark eyes, from the greater 


1 (A skilled ophthalmoscopist can usually estimate the degree of accommodation 
he employs, or at any rate, can voluntarily relax his accommodation to a known 
constant quantity, Which can be introduced into the calculation with the same 
accuracy as the correction for myopia. | 
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contrast between the nerve color and that of the structures sur- 
rounding it. In hypermetropic or highly myopic eyes, some details 
of the nerve or bloodvessels may be at once apparent; but the 
observer should place himself at such a distance as to render these 
details invisible, or at least indistinct, and should concern himself 
at first with the illumination of the field alone. If there be any 
opacity in the media, the illumination will be interrupted by a dark 
patch or patches of corresponding outline. If the opacity is situ- 
ated at all deeply in the vitreous, sufficient light may be reflected 
from it to exhibit its natural color ; but if if isin or upon the 
erystalline lens or the cornea, it will appear simply black, like any 
other opaque object which stops the view of a portion of a bril- 
liantly illuminated surface. A coin, or medal, or counter, for ex- 
ample, held between the eye and the globe of a brightly burning 
lamp, in an otherwise darkened room, unless it is very close to the 
eye, appears simply as a black disk, and neither shows its color, 
nor the material of wich it is composed, nor the peculiarities of 
its surface. The case is the same with opacities in the anterior 
portion of the eye, of which it should also be said that they appear 
black only if they are impervious to light, but gray if they. are 
semi-transparent. The chief causes of “opacity are: 1. Foreign 
bodies, which may either be adherent to the surface of the cornes 
or imbedded in its structure, or imbedded in the crystalline Jens, 
or may have passed into the Doc 2. Scars and nebulee in Moe 
corneal tissue, the result of healed ulcers or of inflammation, and 
in either case sometimes traversed by vessels which may appear as 
a darker arborescence within the cloud. 8. The pigmented remains 
of iritic adhesions, left upon the anterior capsule of the lens, or 
more rarely upon the’ posterior surface of the cornea. 4. The 
various forms and stages of cataract. 5. Flocculi in the vitreous 
humor, the results of inflammation or hemorrhage. The nature 
of an opacity may often be approximately determined, even at a 
glance, by its outline and its depth within the eye. Thus opacities 
of the cornea are generally irregular in shape, and fade more or 
less gradually into the surrounding illumination; while foreign 
bodies—glass fragments perhaps excepted, unless inflammation has 
been set up around them—are intensely black and sharply defined. 
Pigmented spots left by iritis upon the anterior capsule are arranged 
in a more or less irregular and broken circle, around a clearer cen- 
tral space. The most frequent forms of cataract are concentric 
with the lens, and are either composed of strive arranged radially 
about a centre, or are circular and sharply defined. FF locculi in 
the vitreous are irregular, seldom sufficiently opaque to appear 
quite black, and are often independently movable, sinking or float- 
ing about when the eye itself is at rest. The depth of an opacity 
is readily determined by the direction and extent of its changes of 
position during movements of the eye. This organ being spherical, 
and turning about a centre of rotation, it follows that all objects 
in front of that centre will move in the same direction as the cor- 
nea, that all objects behind the centre will move in the contrary 
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direction, and that the distance of the object from the centre will 


determine the extent of the movement. The appearance shown 
in Fig. 33 might be produced by an opacity anywhere in front of 
the retina and in the axis of vision—that is to say, in any of the 


Fic, 33: Fig, 34. 


positions shown at the points A, B, ¢, D, and z, in Fig. 34. But mani- 
festly, if the eye were turned ‘downeee e an opacity at aA would 
make a further movement in the same direction than one at B, and 
this again than one at c, while an opacity at D would remain sta- 
tionary, and one at © would ascend, as shown by the dotted line in 
the same figure. A deceptive appearance is sometimes produced 
when there is one opacity precisely behind another, and both are 
in front of the centre of the eyeball, as in a case of central corneal 
opacity with central capsular cataract. The opacity of the cornea 
descending lower than that of the capsule, the latter will seem to 
rise from behind the former, and may thus appear to be situated 
posteriorly to the centre of the eyeball. ‘The same difficulty may 
occur when a central capsular is complicated by a posterior polar 
cataract ; but in all cases in which there are two points of opacity 
the observer must take care to notice their actual as well as their 
relative changes of place, and to correct, if necessary, the results 
of ophthalmoscopic by the aid of focal illumination 

The media being transparent, the observer next interposes the 
convex object-lens, usually of two inches focal length, and then, 
as soon as he has discovered the proper distance, the inverted 
image of the fundus springs clearly into view. As first seen, this 
should generally include the pale circle of the optic disk, the cen- 
tral arteries and veins as they emerge from or enter the disk, and 
the annulus of immediately surrounding retina. But by causing 
the patient to look successively in different directions, the rest of 
the fundus may be brought into view, nearly as far forward as the 
equator of the eyeball. 

In order to understand the appearances presented, it is onl 
necessary to take into account the formation and arrangement of 
the structures which may be rendered visible. Excluding, for the 
moment, the optic disk from consideration, these structures are the 
ne, the choroid, and the sclerotic ; and each of them requires 

a separate consideration. 

The retina, as described in a former chapter, is a translucent 
membrane, histologically divisible into ten layers, but which may 
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be practically regarded as consisting of three only; the anterior, 
containing the nerve fibres and the bloodvessels supported by 
connective tissue; the middle, containing the perceptive, granular, 
and ganglionic nervous elements : and the posterior, the layer of 
pigmented epithelium. The middle layer may be looked upon as 
an essential part of the eye; the anterior is a mere expansion of 
the optic nerve within it, necessary, indeed, for the conveyance of 
visual impressions tothe brain, but not otherwise concerned in the 
act of seeing. The*® ‘middle and posterior. layer cover the whole 
of the fundus, except the entrance of the optic nerve, and are of 
nearly uniform thickness, although the distribution of the nerve- 
elements differs in different parts. The middle layer never becomes 
an ophthalmoscopic object, its transparency not allowing it to be 
seen, but only to be seen through.’ The anterior, or fibrous and 


vascular layer, passes through an opening in the deeper layers as a_ 


bundle of fibres and bloodvessels. The fibres immediately bend 
round the margin of the opening, and spread radially to the cir- 
ecumference of the retina, while the vessels ramify among and in 
front of them in an arborescent distribution. Consequently, the 
anterior layer is thicker, as a mere matter of mechanical aggrega- 
tion, around the optic nerve entrance than elsewhere, and gradually 
thins out towards the equator; its vessels, of course, diminishing 
in size and increasing in number. In health, the anterior layer is 
rather translucent than [absolutely] transparent. In fair eyes it is 
invisible trora transparency over the greater part of its extent ; 
but even in fair eyes it very perceptibly softens the margin of the 
optic disk, and may be traced, by careful examination with the 
erect image, for some little distance beyond it. In very dark 
eyes it is quite visible as an opalescent film over a considerable 
surface; and a structure which contains connective tissue and 
bloodvessels is manifestly hable to be the seat of many changes 
which may render it conspicuous in disease. Over a small space 
at the posterior pole of the eyeball, the anterior nervous layers of 
the retina [all the layers of the retina except the external gran- 
ular layer and the layer of rods and cones.—Schwalbe, Graefe 
und Saemisch, Handbuch, I, 1, p. 480] are tinged of a yellow color, 
and are bevelled off, leaving a pit, the fovea centralis, in which 
only the percipient layer remains in front of the pigmented epi- 
thelium. This “yellow spot,’ with its fovea centralis, is the 
centre of direct vision, and the seat of the most acute visual 
perceptions. Its yellow color is concealed, in ophthalmoscopic 
examination, by the darker background on which it rests; but 
its transparency allows the color of this background to be seen 
more plainly than elsewhere; and the absence of the anterior 
layers renders it exempt from visible morbid changes. Taken as 
~a whole, the normal retina; although its presence may be dis- 
covered by caretul inspection, is not a conspicuous structure, and 


1 [This is true in health only; in disease of the retina these layers may become 
“the seat of conspicuous changes. ] 


Ay 
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may easily be overlooked by a careless observer. Its arborescent 
vessels, however, are always conspicuous, because they are always 
different in color from the background, whether fair or dark, over 
which they ramify, and because their branching arrangement is 
different from that of the choroidal vessels behind them. The 
central artery of the retina is a branch of the ophthalmic artery, 
and pierces the sheath of the optic nerve at a short distance behind 
the eyeball. It then passes forwards with the nerve-fibres, and 
usually divides into two main branches, either external to the eye 
or upon the surface of the disk. These branches accompany the 
nerve-fibres, and pursue a course upwards and downwards, bending 
in bold curves towards the temporal side, giving off twigs on both 
sides as they proceed, and finally ramifying over the whole retina 
except the yellow spot, in which region the absence of connective 
tissue necessarily implies the absence of bloodvessels. The veins 
pursue a course corresponding to that of the arteries, and are 
readily distinguishable from them by their darker color and some- 
what larger size. The larger vessels of both kinds, under certain 
conditions of illumination, display each a central white [bright] 
line, which produees the effect of a white [light] stripe, bordered 
on either side by a red one. This phenomenon has been differently 
explained by different observers; but it is probably due to the 
reflection of light from the most prominent part of the surface of 
the vessel.! Besides this, the larger vessels sometimes present 
faint white lines along their boundaries, manifestly coarse bundles 
of connective tissue. Both in the veins and arteries, beyond the 
limits of the disk, the flow of blood, under normal conditions, is 
continuous and uninterrupted. ! 

Behind the nervous elements of the retina, the tenth or epithe- 
lial layer, consisting of accurately fitting hexagonal cells, which 
are normally crowded with pigment granules, forms in its natural 
state a barrier which shuts out the choroid from view and is itself 
the background of the ophthalmoscopic picture. The color of 
this barrier is partly derived from its own pigmentation, partly 
from that of the vascular membrane behind it, the details of which 
it conceals; and it presents a finely granular or stippled aspect, 
which cannot be well seen except by the direct method. Imme- 
diately behind this epithelium is the chorio-capillaris, or finest vas- 
cular layer of the choroid, and behind this are layers of larger 
vessels, including the vense vorticosze, lying in a stroma the meshes 
and interstices of which, except in very fair persons, are occupied 
by a pigment resembling that of the epithelial cells. 


1 [The fact that the light. streak is not white, but distinctly yellow, orange, or 
even reddish, would seem to prove that the rays of light producing it have passed 
through a colored medium, such as the blood contained within the vessel. This 
fact puints either to the posterior wall of the vessel, or to some cylindrical surface 
immediately behind the vessel and concentric with it, as the reflecting surface. 
Moreover the light streak appears much the same in color and brightness, whether 
in a part of the vessel lying upon the nearly white background of the optie disk, 
the red of the fundus generally, or the dark-red of a large vein where it happens 
to cross the direction of an artery on a deeper plane. | 
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In the eves of albinoes, which are wholly devoid of pigment, 
and even in the eyes of some fair people, in which pigment 1s very 
scanty, the epithelial layer and the choroid are transparent ; so 
that, behind the ramifying vessels of the retina, the observer sees 
a thick network of other vessels of a totally different distribution ; 
and, through the meshes of this network, sees here and there the 
gleam of the white sclerotic behind it. But under ordinary cir- 
cumstances the choroidal stroma is so loaded with pigment that 
it is not even translucent, and the very presence of its vascular 
structure is concealed from view by the interposed pavement epi- 
thelium mentioned, which, when its cells contain the amount of 
pigment commonly associated even with brown hair, is opaque, 
and forms a background through which nothing more can be seen, 


5 
and against which the retinal vessels are conspicuous by their color 


alone. Towards the decline of life, however, and also in some 
forms of disease, it not unfrequently happens that the pigment 
disappears from the epithelial layer, or even that the cells com- 
posing this layer become disorganized ; and in either case the ves- 
sels of the choroid are rendered visible. They present the appear- 
ance of nearly parallel red lines, usually separated by pigmented 
interspaces of about their own width; so that the general effect 
is that of a sort of striping of red and brown bars, which cannot 
fora moment be confounded with the branching vessels of the 
retina. If the stroma pigment of the choroid should itself be 
removed, then the spaces between the vessels will be white, from 
the background of sclerotic which is exposed ; and if the choroidal 
vessels are wasted, only a bright white surface, still perhaps crossed 
by the vessels of the retina, will be left. Such spaces are often 
bordered by black margins, the result of pigmentary accumula- 
tions around centres of morbid action. 

It follows from the foregoing considerations that the seat of any 
morbid change in the fundus of the eye may generally be readily 
determined. A patch of effusion or of hemorrhage, for instance, 
if it is situated in the retina, obscures the retinal vessels, while, if 
it is posterior to them in the choroid, they may be traced over it 
in unbroken continuity. Before the retina itself can be rendered 
very visible, it must undergo alterations which will generally con- 
ceal even the color of the deeper parts; and, as such changes can- 
not affect the region of the yellow spot, the choroid will at this 
point show through with unusual distinctness. The color of the 
choroid, varying in depth from orange to chocolate, may always 
be seen through a a healthy retina; but, except in pigmentless [or 
very light] eyes, its structure cannot be seen until the pigmenta- 
tion of the epithelial layer has been removed. Again, with the 
same exception, the color of the sclerotic cannot be seen ‘until the 
pigment of the choroidal stroma has been removed; and large 
spaces of sclerotic cannot be seen until atrophy of the choroidal 
vessels has followed the absorption of the coloring-matter natu- 
rally surrounding them. 
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Proceeding now to the optic disk itself, we have here a com- 
bination of structures which may vary greatly in their arrange- 
ment within physiological limits, the variations being attended by 
marked differences of aspect. The optic nerve, in its course along 
the orbit, is covered by two sheaths, which have between them an 
interspace, containing only a little lax cellular tissue, and directly 
continuous with the cavity of the arachnoid. On reaching the 
sclerotic these sheaths become blended with that membrane, and 
the nerve, with the central vessels of the retina, enters the eye 
through a foramen or channel in the sclerotic, which is somewhat 


funnel-shaped, or wider posteriorly than anteriorly. On a level 


with the posterior aspect of the sclerotic, the channel is partially 
closed by a perforated diaphragm of white fibrous tissue, the lamina 
cribrosa, which intercepts, so to speak, the coarser interstitial con- 
nective tissue of the nerve, and suffers only the nerve-tubules and 
the bloodvessels, with some fine connective-tissue elements, to pass 
through. Immediately anterior to the sclerotic foramen, and of a 
diameter equal to that of its internal or anterior opening, is the 
choroidal foramen, and the margin of this choroidal foramen is 
often loaded, at parts or in its entire circumference, with black 
pigment. The fibres of the optic nerve pass through the channel 
tormed by the two openings, and immediately curve boldly round 
the margin of the choroidal opening, and spread out in all direc- 
tions, to constitute the anterior layer of the retina, in a manner 
which has been aptly compared to the curving of a convolvulus 
flower or of the mouth of a trumpet, and which is shown diagram- 
matically in Fig. 35. It ismanifest that, if an observer were placed 
a little obliquely with regard to the 
la opening, and if the nerve-tissue were 
absolutely transparent, he would see 
= == << on one side, within the dark or 
=\ GE - black boundary of the choroidal 
| : foramen, a white line indicating the 
i side of the sclerotic channel,as at the 
point A in the diagram; where, how- 
ever, the character of this channel 
is altered and exaggerated for the sake of distinctness.' From the 
position of the nerve-entrance on the nasal side of the posterior 
pole of the eyeball, it only comes opposite the pupil when the cornea 
is turned somewhat to this side of the median line, and hence the 
supposed condition of obliquity is fulfilled, and one side of the 
sclerotic channel is brought naturally into view. 
The nerve-substance being not absolutely transparent, but trans- 
lucent only, and that in different degrees in ditterent eyes, accord- 


1 [This diagram, Fig. 35, is altogether incorrect in drawing, showing as it does 
th anterior opening of the sclera larger than the posterior, which is the reverse of 
the truth; with this explanation, however, it sufficiently illustrates the appearance 
in question. ] 


id 
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ing to the state of its capillary circulation and the quantity of its 
connective tissue, it follows that the distinctness of the side of the 
sclerotic channel will be more or less concéaled or damped, accord- 
ing to the actual quantity and the vascular supply of the nerve- 
tubules which pass over its margin. Hence, while in the healthy 
state the sclerotic margin is often concealed, or at least ill-defined, 
and is only faintly visible as a dim white line bordering the nasal 
side of the nerve-entrance, it becomes more conspicuous in capil- 
lary anemia of the disk, and more conspicuous still, often as a 
complete circle of almost tendinous whiteness, when the nerve- 
tubules are thinned and wasted by atrophy. The choroidal mar- 
gin, which surrounds the sclerotic margin, is a simple perforation 
through a comparatively thin tissue, the dark color of which ren- 
ders it always sharply defined. <As already stated, it is often bor- 
dered, partly or entirely, by an accumulation of pigment, so that 
a black crescent lying against one side of the disk, ora black cirele 
surrounding it, is a common physiological phenomenon. The ap- 
pearances presented by the surface of the disk itself will depend 
almost entirely upon the anatomical arrangement of the nerve- 
tubules. If they commence to separate at or behind the plane of 
the lamina cribrosa, and radiate symmetrically in all directions, 
the lamina will be exposed in the centre of the disk and will be 
concealed at its margins. There will then be a central depression 
_of shining whiteness, dotted with a darker stippling indicating 
the perforations, and surrounded by a ring of nerve-tissue of a 
comparatively pinky or roseate hue. But if the distribution of 
the nerve-tissue should be unsymmetrical, the Jamina may no 
longer be visible in the centre: if, for example, the tubules are 
massed to one side of the opening, the lamina will be displayed 
on the other; and if, as sometimes happens, the tubules enter the 
eye in a parallel bundle and only bend at a right angle when they 
reach the level of the retina, the lamina may be concealed entirely. 
The symmetrical distribution with a small central opening (the 
porus opticus of some writers; is ey most common; but an im- 
portant and not unfrequent variation is that in which the central 
opening is larger than usual, the nerve-tubules being compressed, 
so to speak, into a narrow ring around it. This constitutes a 
‘“ physiological excavation,” and it is distinguished by the presence 
of the ring of nerve- tissue, however narrow this may be, between 
the sclerotic margin and the edge of the pit. The pathological 
excavation, to which reference will be made in the chapter on 
Glaucoma, ‘extends quite up to the sclerotic margin in every case. 
Besides the variable degree in which the lamina eribrosa may 
be concealed by nerve-tissue, another element of variety in the 
aspects of the optic disk is the variable distributicn and course of 
the bloodvessels. The central artery of the retina may pass 
through the opening in the tunics of the eye as a single trunk, 
and may bifureate and subdivide upon the disk; or it may enter 
as two, three, or more branches. The trunk, or the branches into 
which it has divided, may enter through a central porus opticus,” 


108 THE OPHTHALMOSCOPE AND ITS APPLICATION. 


down which they may be visible to the lamina cribrosa, or they 
may be concealed by the nerve-fibres packed round them, or they 
may enter at the margin of the disk. With regard to course, 
they may find their way to the surface of the retina either by 


bold curves or by sharp angles, the latter being usually associated — 


with a physiological excavation, and being rendered conspicuous 
by a dilatation at each bend, more especially j in the veins, where 
the flow of blood is somewhat retarded. But in the healthy state 
the course of the vessels across the actual margin of the disk is 
always straight, and their continuations upon the retina are 
curved in bold curves only, and are never sinuous or serpentine— 
conditions which only arise from impeded circulation, although 
they often remain when the impediment itself has passed away. 
On the whole, the physiological variations of the disk, although 
numerous, are of such a character that their nature may be easily 
recognized by any one who brings thought to the aid of observa- 
tion. The learner will only find it necessary to call to mind the 
several structures which are before him, the various ways in which 
they may be arranged or combined, and the various appearances 
which the different combinations would be calculated to produce. 
It must also be remembered that the inverted image affords no 
clue to the magnitude, and that the apparent size of the disk and 
of its vessels will be mainly governed by the refraction of the eye 
containing them. With regard to color, moreover, it is easy to 
be deceived. Much will depend upon the quality of the hght 
employed, and something upon its intensity. A flame with too 
much yellow is very deceptive; and too great a glare will drown 
shght differences. In order to judge of color correctly, it is neces- 
‘sary to use the erect image and a comparatively feeble illumina- 
tion with white light, such as that yielded by a Silber burner;' and 
‘it'is also necessary to bear in mind the effects of contrast. The 
faint roseate or reddish-gray tint of the nerve-tissue is most mani- 
fest in light eyes with scanty choroidal pigment, and the same 
color would seem white when ‘encircled by the dark choroid of a 
brunette. Beginners are curiously liable to guess at the presence 
of “white -atrophy ” in healthy optic nerves which are rendered 
conspicuous by their surroundings. 

Besides varieties of course and of distribution, the vessels upon 
the disk sometimes exhibit pulsation ; and this, as it may be either 
a physiological phenomenon or an important symptom of disease, 
requires to be considered in this place. Under ordinary circum- 
stances, the pulse-wave has died out before it reaches the central 
artery of the retina; and the blood both enters and leaves the 
eye in a smooth and unbroken current, the result of an accurate 
balance between the forces engaged in its propulsion and the re- 


1 [To judge with perfect accuracy of the color of the different parts of the fun- 
dus, we should use daylight rather than any kind of lamplight. A hole in the 
window- shutter, covered with ground-glass or with thin white paper, affords a good 
source of light if the room is otherwise well darkened. ] 


ae 
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sistance opposed to it by the tissues. Sometimes, however, this 
balance is disturbed, most usually, perhaps, by increase.of resist- 
ance within the eye; and then a venous pulse, synchronous with 
the radial pulse, is the first result. The venous pulse has this 
character, that the larger veins lying on the disk are partially 
emptied during the acme of the pulse-wave; the blood contained 
in them being pushed back from the centre of the disk towards 
its margin, and returning from the margin to the centre during 
the intervals between the pulsations. The explanation seems to 
be that a certain portion of venous blood is displaced, and driven 
back towards the capillaries, in order to make room for the en- 
tering arterial current; but that, as the force of the pulse-wave 
subsides, the resistance of the veins to this return of their con- 
tained blood i increases, until the preponderance is reversed, and the 
venous flow resumes its original direction. The venous pulse may 
be produced at pleasure, in almost any eye, by gentle but steady 
pressure with the tip of a finger, and this pressure may be con- 
veniently made by the third finger of the hand which holds the 
object-lens. Pressure of a still higher degree produces an arterial 
pulse ; and this differs from the venous pulse in the direction of its 
flow. The blood in the arteries recedes towards the heart; so 
that the arteries empty themselves from the margin of the disk 
towards its centre, and they refill, of course, in the opposite direc- 
tion. The explanation is ‘that the resistance to the entrance of 
blood is so great that it can only be overcome during the acme of 
the pulse-wave, when the vis a tergo is at its strongest. In healthy 
eyes, and with a natural state of the circulation, the pressure re- 
quired to produce an arterial pulse is usually so great as tempo- 
rarily to obscure vision by its interference with the blood-supply 
of the retina. It is manifest, however, that the balance of the 
intraocular circulation may be disturbed in two ways,—either by 
excess of resistance or by deficiency of propulsion; and that the 
excess of resistance may either be due to excess of contents within 
the eye, such as may be imitated for a time by digital pressure, or 
to increased tension of the arterioles themselves. As a matter of 
fact, I think the venous pulse is almost always due to increased 
intraocular tension, that is to say, to a state which either is or 
approaches glaucoma ; and that the few eyes of young people in 
which a spontaneous venous pulse coexists with normal vision, 
-are those in which physiological tension is carried nearly to its 
extreme limit, and in which the sclerotic is of a particularly firm 
and unyielding character. In persons beyond middle age, in whom 
a venous pulse either exists, or can be produced by very slight 
pressure, the eye is generally to be regarded as standing near the 
brink of glaucomatous change. An arterial pulse is seldom of 
this character; because the degree of glaucomatous tension re- 
quired to produce it would in most cases produce also turbidity 
of the media, by which the pulse itself would be concealed, and 
by which, as well as by the pressure, vision would be seriously 
impaired. I have seen a spontaneous arterial pulse in several 
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persons suffering from heart disease —epecially in aortic regurgita- 


tion; and once, at least, in a ease which seemed to admit of no 
other explanation than that there was an unusual tension of the 
arterial system generally. The patient was a boy of ten years 
old, complaining only of increasing dimness of sight, and whose 
optic disks presented the appearances of incipient atrophy. The 
nerve-tissue was pale, of a bluish tint rather than of its natural 
reddish-gray, and the sclerotic margin was conspicuous. There 
was a spontaneous pulse on both disks, and this was clearly 
shown by the erect image to be arterial. The tension of the 


globes was natural, and the boy was generally in good health. 


His heart was carefully examined by myself and others, and the 
examination revealed nothing abnormal. But the radial pulse, 
on both sides, was particularly small, hard, and wiry; and 
sphygmographic tracings, taken by Dr. Anstie, showed such 
curvatures as to confirm the impressions conveyed to the sense 
of touch. The case seemed to be one of general constriction 
of the arterial system; and the optic nerve and retina were 
certainly starved of blood, and were suffering in their nutrition 
accordingly. The patient has now been under my observation for 
about two years, and his retinal arteries no longer pulsate. The 
present blood-supply appears to be sufficient, and there seems no 
tendency to further atrophic change. But a certain degree of dim- 
ness of vision, which will probably be permanent, has been left be- 
hind ; and the boy cannot read a smaller character than No. 4 
Jager’s test-types. 

|The whole explanation of the pulsation of the retinal vessels, 
and of its pathological significance, as given in the text, is so far 
at variance with that commonly accepted as to make it proper to 
state briefly the prevailing opinion. . 

‘: Venous pulsation is a physiological phenomenon which is searcely 
ever absent, although not always easily detected. At the point 
where a retinal vein bends over to pass into the depths of the optic 
nerve, and especially if the vein bends suddenly so as to form a 
knuckle, as for instance in passing over the abrupt margin of a 
physiological excavation, a short portion of the vein is seen to 
collapse and become filled again in regular rhythm. The collapsing 
of the vein commences a little in advance of the radial pulse, be- 
ginning in the portion of the vein nearest the centre of the disk, 
and but seldom extending as far as its margin; it never extends 
beyond the disk into the region of the retina. The dilatation of 
the vein proceeds rapidly in a direction from the periphery to- 
wards the centre, and follows immediately the pulse at the wrist. 
Following the maximum of dilatation comes a short pause, after 
which the phenomenon of pulsation repeats itself. 

“The phenomenon of venous pulsation is thus explained by 
Donders. The increased pressure under which the blood enters 
the arteries is in part propagated to the vitreous humor before it 
has time to reach the veins through the capillary circulation. 
Now, as the pressure of the blood within the veins becomes less 
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ous humor upon it is atly the main tr aie inst 
about to pass out of the eyeball. This portion of the 
therefore compressed, and its contents rapidly forced out 
(7. e., out of the eye\, while the uninterrupted current of blood fr om, 
the capillaries i is for the moment dammed up above the compressed ~ 
portion. Following the heart’s systole, and as soon as the disten- 
sion of the arteries and the consequent pressure transmitted 
through the vitreous humor has passed off, the compression of the 
vein ceases, and the blood which had been dammed up in the 
peripheral portion of the vessel resumes its flow with increased 
swiftness. If the intraocular pressure 1s momentarily increased 
by slight pressure of the finger upon the globe, the venous pulsa- 
tion becomes more conspicuous, or it may be thus evoked when 
it does not show itself spontaneously. 

“In the arteries spontaneous pulsation occurs only under patho- 
logical conditions. It reveals itself by a jerking injection of the 
red blood-column into the arterial trunk at the time of the heart’s 
systole, while during the heart’s diastole the artery appeays 
empty. The pulsation never extends beyond the limits of the 
optic disk, and can but seldom be followed even so far as the first 
branching of the main arterial trunk. | 

“ Arterial pulsation occurs only when the pressure of the vitre- 
ous humor upon the walls of the vessel is greater than the pressure 
of the blood within the vessel, so that the blood can enter the 
artery only at the moment of sudden increase of pressure at the 
time of the heart’s systole. 

“ A spontaneous arterial pulsation indicates a disturbed relation 
between the intraocular pressure and the pressure of the blood in 
the arteries. 

“In the majority of cases it depends upon the abnormal increase 
of intraocular tension, which characterizes the disease glaucoma. 
It is rare that the opposite condition exists, viz., so great a dimi- 
nution of the intra-arterial blood-pressure as to leave it too weak 
to balance a normal intraocular tension. 

“This last condition may arise from mechanical obstruction to 
the circulation, such as intraorbital tumors or inflammatory swell- 
ing of the optic nerve, or it may depend upon weakening of the 
heart’s action, as in an attack of faintness.” Schweigger, Hand- 
buch der speciellen Augenheilkunde, page 396. | 

In this brief sketch of the methods of using the ophthalmo- 
scope, and of the principles which should be applied to the inter- 
pretation of ophthalmoscopic appearances, | have aimed only at 
preparing the way for those descriptions of morbid changes which 
will form part of the accounts of the diseased conditions in which 
they severally occur. 
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Ir we disregard for the moment, and for the sake of argument, 
the rich store of merely empirical ‘knowledge which has been be- 
queathed to us by former generations, or acquired i in the course of 
our individual observation of the sick, [ think it will be found 
that our power to deal successfully with eye disease, to arrest its 
course or to control its termination, is largely dependent upon the 
degree of accuracy with which we are able, in any case, to refer it 
to a loeal, a remote, or a constitutional origin, either singly or in 
combination, and to address our remedies to these origins, and to 

the results immediately springing from them, in such relative e pro- 
portions as their respective importance may demand. Sir Thomas 
Watson, in his admirable Lectures upon the Principles and Practice 
of Medicine, mentions a detective policeman who suffered from 
ophthalmia as a consequence of exposure to cold by peeping for 
eight consecutive hours through a keyhole; and this case, I ven- 
ture to think, may be accepted as a perfect illustration of disease 
of local origin. Examples almost equally satisfactory are furnished 
every day by the forms of conjunctivitis which follow the applica- 
tion of mechanical or chemical irritants or of contagious secre- 
tions ; by ulcers of the cornea as results of injury; by the exten- 
sion to the cornea of conjunctival inflammation ; and by keratitis 
produced by the friction of granular lids. Among the maladies 
of constitutional origin, as far as we understand the phrase, the 
difficulty of selecting specimens arises only from their abundance 
and their variety. The iritis of an early stage of acquired syphilis, 


or the retino-choroiditis of a later period, the keratitis of inherited - 


syphilis, the retinal changes in albuminuria, the retinal heemor- 
rhages of arterial degeneration, and the lenticular opacities of 
diabetes, are only a few of the types which first offer themselves 
to remembrance. In addition to these two great classes, [ think 
we may recognize a third class also, in which the origin of the 
affection for which we are consulted is neither local nor constitu- 
tional, but only remote; in which some derangement of nervous 
function, possibly central, possibly occurring at a point intermedi- 
ate ue vcon the centre hol the periphery, determines a series of 
perversions of nutrition which eventually declare themselves by 
the production of physical changes, and constitute something 
which we call disease. I have come to regard many forms of va- 
riation of tension, or of inflammation of the iris or of the cornea, 
much in this way; that is, as expressions of a departure from the 
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normal innervation of the affected parts. TheySa@ne, I think, es- 
sentially neuropathic in their character, differing fem aaa gs & 
chiefly in this respect,—that abnormal tissue change, imstead of 
abnormal sensation, is the manner in which the malady de 

itself. 


Physiologists have long been acquainted with the influencet Oe 


erted by the fifth nerve upon the nutrition of the eyeball, or at > 


least with the fact that section of this nerve is frequently followed 
by ulceration and sloughing of the cornea. It is well known that 
Snellen entertained a belief that such ulceration and sloughing 
were not due to the loss of nerve influence, but only to the loss 
of the protection indirectly afforded by sensation, the animal no 
longer perceiving the presence and action of ir ritants, and no longer 
removing them by the closure of the eyelids or by friction. In 
support ‘of this view, Snellen divided the fifth nerve in certain 
rabbits, and protected their eyes either by their own ears or by 
some other covering, with the result that their cornese escaped 
while thus protected, and became ulcerated when the protection 
was taken away. It may doubtless be conceded that Snellen’s 
hypothesis was to some extent correct, and that unfelt exposure 
to irritation may be one element in the causation of the ordinaty 
result. Admitting this, his rabbits do not outweigh a great 
amount of clinical experience which is opposed to his conclusions; 

nor would they do so, even if it were always safe to argue at once 
from the rodentia to man. Cases of paralysis of the fifth nerve 
are frequently met with in practice, and loss of sensation is com- 
mon to them all. In some, from first to last, there is no tendency 
to ulceration of the cornea. In others, this tendeney appears only 
at a late period of the disease; often when sensation is partly re- 
established. In some it is present in a slight degree, and is obvi- 
ated by the prompt use of a protective covering; while in others 
it is from the first uncontrollable, and leads to the speedy destruc- 
tion of the eye. Exposure of the cornea to irritants, again, may 
be brought about by other causes, such as paralysis of the portio 
dura, which renders closure of the eyelids impossible, or by atrophy 
or defor mity of the lids, so that they will no longer meet over the 
eye. I have seen examples of chronic facial paralysis, and also of 
ectropium, in which the lower lid had not been in contact with 
the eyeball for years, and in which there was thickening of the 
palpebral and ocular conjunctiva, and even some development of 
bloodvessels upon the surface of the cornea, but no trace of cor- 
neal ulceration. Among the occasional out-patients at St. George’s 
Ilospital there are two women who were long ago treated else- 
where for ingrowing eyelashes, and upon whom, with what seems 
to me to have been mistaken zeal, a method was pursued which 
was practiced by the Car thaginians i inthe case of Regulus. The 
women were not placed in barrels studded with spikes, but their 
eyelids were cut off with great freedom of hand. Their cornes 
have shown no disposition to ulcerate, but the surface epithelium 
has become hypertrophied and opaque, and the eyes are dry and 
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skinlike. From such facts as these it would seem to follow that 
neither loss of sensation nor exposure, although probably predis- 
posing to ulceration of the cornea, will produce it with any cer- 
tainty, and that.its occurrence must be dependent upon conditions 
connected with the nature, the seat, or the extent of the primary 
nerve lesion. Meissner, indeed, obtained some experimental re- 
sults, which, so far as they are worth anything, are confirmatory 
of this view. He. attempted to divide the fifth nerve in rabbits, 
and on three occasions so far succeeded that he abolished sensation 
in the parts supplied by it, but no inflammation or ulceration of 


the cornea followed. When the animals were killed, it was found 


that the division of the nerve had in all of them been incomplete, 
and that its internal portion had escaped without injury. Meiss- 
ner next succeeded in dividing the internal portion alone, and he 
then obtained ulceration of the. cornea without loss of sensation. 
Schiff, who repeated these experiments, has confirmed Meissner’s 
results; while others who have followed him have been unable to 
do so. It seems to have been somewhat overlooked that Longet, 
more than a quarter of a century ago, believed himself to have 
established that division of the fifth nerve behind its ganglion was 
harmless to the nutrition of the eye, but that division anterior to 
the ganglion, which would cut off also many of the fibres of the 
sympathetic, was almost always followed by destructive inflam- 
mation. I have not been able to find any precise account of Lon- 
get’s experiments; but we shall see hereafter that his conclusions 
are in very close accord with the results of clinical experience in 
the human subject. 

Putting aside. however, as of very uncertain value, the evidence 
furnished by vivisections, which may implicate more or fewer 
structures than those aimed at by the experimenter, we have 
abundant proof of the remote origin of eye disease in the occur- 
rence of what is called sympathetic ophthalmia. A wound of the 
eyeball, especially if it invades the ciliary region, or if, in the 
course of subsequent events, it produces tenderness of that region, 
is followed, in a great number of cases, by an inflammation of the 
uninjured eye, of a peculiarly obstinate and destructive character, 
which can have no other cause than the reflection of some morbid 


action from the nervous centres. This reflection may, indeed, be 


of two kinds; for in a few instances we see sympathetic irritation 
instead of sympathetic ophthalmia. Dr. Maats, writing on behalf 
of Professor Donders, has given a graphic description of a. black- 
smith in whom a destructive injury to one eye was followed by 
entire uselessness of the other, in consequence of intense photopho- 
bia, constant lacrymation, and spasm of the orbicularis. The man 
felt his way about with shaded eyes, bowed head, and spasmodie- 
ally distorted features, and remained in this state for several 
months. He was placed under chloroform, and no disease of the 
eye could be discovered ; but the remains of that which had been 
injured were removed, and he rose from the operating-table cured, 

and ready to resume his occupation as soon as he was. permitted 


ae 
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to leave the hospital. Instances similar in kind, if slighter in 
degree, have been described by other authors, and it would seem 
that the occurrence of such irritation excludes the risk of the more 
formidable ophthalmia. But in the majority of cases, at no dis- 
tant date after the ciliary region of one eye has been wounded, and 
even sometimes when the wound has been limited to other parts, 
we find in the other eye the commencement of an insidious form of 
plastie iritis, which usually resists all treatment, extends to the 
ciliary body and to the choroid, and terminates in wasting of the 
eyeball. Experience teaches that timely enucleation of the injured 
eye will prevent the occurrence of sympathetic ophthalmia ; but 
it also teaches that enucleation, although not to be neglected, is 
of little use if once sympathetic ophthalmia has commenced. Pro- 
fessor Donders, by the careful dissection of injured eyes removed 
after the mischief has been done, has shown that an irritated ciliary 
nerve may generally be traced into the wound or cicatrix, and is 
therefore the probable channel of morbid action ; and the fact that 
tenderness of the ciliary region of the injured eye is asymptom of 
the gravest import to the other seems to point also in the same 
direction. Of the three kinds of filaments which enter into the 
ciliary nerves, those from the motor root may probably be acquitted 
of all share in the mischief; but as between the sensory and the 
sympathetic fibres the question must remain in doubt. Mr. Vose 
Solomon accuses the optic nerve, but only on the ground that, in 
a single instance, sympathetic ophthalmia followed enucleation of 
the eye in a patient of his own, whose optic nerve, on account of 
some imperfection in the scissors employed, was ‘bruised at the 
place of division, instead of being cleanly cut. The ciliary nerves 
immediately behind the eyeball surround the optic nerve so clopely 
that they would be almost certain to participate in the bruising 
and sympathetic ophthalmia certainly occurs after injury to parts 
with which the optic nerve has no anatomical connection. In one 
patient of my own, for example, it followed the extraction of cata- 
ract by Von Graefe’s modified linear method; and Mr. Bowman, 
who saw the case, told me that it did not stand alone in his expe- 
rience! I have also seen sympathetic ophthalmia in a patient 
who had been operated upon by another surgeon for conical 
cornea. As far as I could ascertain, the summit of the cone had 
been removed somewhat freely, and the pupil had become partly 
adherent to the cicatrix. The course of the healing had not been 
prosperous, and the patient, disappointed at the progress of events, 
refused to submit to the iridectomy which was needed in order to 
restore a pupil, and which was still more needed on account of the 
adhesion. ‘The eye operated upon became glaucomatous; and, 
when I saw it, sympathetic iritis of the other had commenced. 


1 [Over a dozen cases of sympathetic ophthalmia following cataract extraction by 
Von Graefe’s method are mentioned, with more or less of detail, in the report of 
the meeting of the Ophthalmological Society at Heidelberg, for 1874.—Klinische 
Monatsblitter fiir Augenheilkunde, X11, pp. 834-844. ] 


116 PRINCIPLES OF OPHTHALMIC THERAPEUTICS. 


The suggestion that an eye, even when damaged or useless, should 
be removed without delay, is often rejected by unedueated ‘people ; ; 
and hence sympathetic ophthalmia, which very rarely occurs in 
private practice, is scarcely ever absent from our hospitals, I 
believe, indeed, that many more cases are “sympathetic” than 
those in which the course of events can be clearly and unmistak- 
ably traced ; but the latter are sufficiently numerous to establish, 
beyond the possibility of doubt, the position that a destructive 
form of inflammation of the eye is produced by a remote peripheral 
nervous irritation, reflected through the centres, and alike inde- 
pendent of constitutional taint or of local exciting causes. 

The phenomena of true herpes allow us to carry the matter a 
step further. Physicians were long wont to give a conspicuous 
place among skin diseases to herpes zoster, or shingles, a pustular 
eruption which forms a demi-cincture round the trunk of the body, 
which maps out the cutaneous distribution of certain spinal nerves, 
and which is attended and followed by local pain of a severe char- 
acter. Strangely enough, they overlooked, until quite recently, 
that a similar affection occurs with sufficient frequency in the 
cutaneous territory of the first division of the fifth nerve, that it 
is usually both more severe and more painful than herpes zoster 
of the body, and that it is hable to be followed, not only by very 
persistent neuralgia, but also by different forms of eye disease. 
Frontal, or trigeminal, or ophthalmic herpes, as it is now com- 
monly called, was often confounded with facial erysipelas; and 
even within the last twelve months, notwithstanding all which 
has been written upon the subject, | have more than once seen 
- this error committed. Mr. Hutchinson was, I believe, the first 
English writer who laid stress upon the true character of the dis- 
ease; and both he and Mr. Bowman have since deseribed and 
figured typical examples of it. The points in connection with its 
history which are important for my present purpose are that the 
original eruption is limited to the cutaneous structures, but that, 
after this cutaneous eruption has run its course, the eye of the 
same side is prone to suffer in two ways,—either by increase of 
tension, amounting sometimes to absolute glaucoma, or by ulcera- 
tion of the cornea, Which may run on to rapid perforation, and is 
often attended by iritis. These ophthalmic troubles may appear 
either singly or together, or sometimes in succession; and they 
may follow the cutaneous eruption either immediately, or after 
the lapse of days or weeks. They are frequently associated with 
intense and protracted frontal or circumorbital. pain; and, even 
when not rapidly destructive, they are often beyond measure ob- 
stinate and intractable. 

The nature of herpes zoster, and of the connection between the 
distribution of the eruption and that of the cutaneous nerves, was 
shown about the same time by cases recorded by Birensprang and 
by Charcot. In Birensprung’s case, an outbreak of shingles, 
occurring, without known cause, in a tuberculous boy, extended 
from the sixth to the ninth rib. More than two inches in width, 
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it commenced posteriorly, not far from the middle line, between 
the sixth and the eighth vertebree, and, forming a demi. cincture, 
it terminated exactly below the ‘ensiform cartilage. The boy 
completely recovered from the shingles, which followed a regular 
course ; but he died of phthisis six weeks after the first appearance 
of the eruption. The spinal ganglia of the sixth, seventh, and 
eighth nerves were found to be firmly adherent to the parietes of 
their intervertebral canals. The connective tissue in their neigh- 
borhood exhibited inflammatory redness, and the ganglia, as a 
whole, were increased in volume. The microscope showed that 
the neurilemma presented unquestionable traces of inflammation. 
There were, properly speaking, no discoverable changes in the 
nervous elements, either of the ganglia or of the nerves themselves. 
In Charcot’s case the patient was a woman seventy-eight years of 
age, who died in the Salpetriere. In this instance, again, the 
intervertebral ganglia and intercostal nerves, corresponding to the 
surface attacked by shingles, presented the same appearances as in 
that last described. 

The publication of these cases led irresistibly to the inference 
that the cause of herpes frontalis must be an inflammation of the 
Gasserian ganglion, or of its coverings; and an opportunity of 
establishing the correctness of this inference on the post-mortem 
table was soon afterwards aftorded. We know, therefore, that 
destructive inflammation of an eye may be excited by irritation 
of the ganglion on the sensory root. of the fifth nerve; and the 
patients who sutter from frontal herpes are so numerous, and appear 
to have so little in common in other ways, that here again we may 
safely exclude the operation upon the eye itself of either constitu- 
tional or local causes. 

In the cases in which palsy of the fifth nerve is attended by 
ophthalmic troubles, it is sometimes possible to determine the 
locality of the nerve lesion with great precision, and to place it 
still nearer to the eye than the ganglion. A man presented himself 
at St. George’s Hospital, with a history of syphilis, with intense 
neuralgia of the first division of the fifth on the right side, together 
with anesthesia of its cutaneous territory, and with absolute 
paralysis of all the motor nerves entering the orbit—of the third, 
the fourth, and the sixth. He had complete ptosis, dilated pupil, 
total loss of accommodation, and an eye motionless in a central 
position. With the aid of a lens, to supply the want of accommoda- 
tion, he could read “brilliant” type, and he had neither dilatation 
of the veins of the retina nor general congestion of the eyeball. 
Such a combination of sy mptors could hardly have been produced 
in any other way than by periosteal] thickening at the sphenoidal 
fissure, pressing on the sensory nerve on the hither side of the 
ganglion. Under the use of ten-grain doses of iodide of potassium, 
given three times a day, the pain was soon relieved, and the motor 
power gradually returned; the internal rectus being the last mus- 
ele to resume its functional activity. But the cutaneous anesthe- 


sia resisted treatment; and about a month after the patient was 
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first seen, the conjunctiva became injected, the eyeball hot, and the 
centre of the cornea turbid. At this time the power of the levator 
palpebre was fully restored ; and hence it may. perhaps be said that 
the case furnished an instance of trouble arising from loss of the 
protection afforded by sensation. Careful observation, however, 
failed to afford evidence of any loss of protection, although the 
loss of sensation was complete. The lacrymal and mucous secre- 
tions were not deficient, and the ordinary involuntary movements 
of the eyelids took place in unison, on the right side as much as 
on the left. The hyperemia and elevation of temperature seemed 
to point to fresh disablement of sympathetic filaments, rather than. 
to an effect of the anzsthesia which had existed for some weeks 
before these symptoms declared themselves. The treatment con- 
sisted in the careful application of a compressive bandage, and 
in the administration of the iodide in larger doses, first of fifteen, 
then of twenty grains: The cornea never ulcerated, and the con- 
junctival redness slowly disappeared. But the aneesthesia, and the 
central turbidity of the cornea, which was sufficient practically to 
abolish vision, remained unaltered ; and after six months the patient 
discontinued his attendance, and was lost sight of. The physical 
condition of the eye was such as to suggest the formation of an 
artificial pupil behind the transparent corneal margin ; but I looked 
upon the case as one in which an operation of any kind would be 
highly dangerous, and would almost certainly be followed by 
sloughing of the cornea and destruction of the globe. 

The influence exerted upon the eye by ordinary facial neuralgia 
is well known, and has of late been more carefully studied than at 
any former time. In nearly every instance of acute pain of the 
first division of the fifth, we find lacrymation and conjunctival 
hyperzemia of the affected side, and also increased tension of the 
globe, which, if the pain recur frequently, is apt to be established 
as a permanent condition. This fact was first brought into promi- 
nence by Wegner in the year 1866; and my own experience has 
assured me of the general accuracy of his observations. Nearly 
every case of glaucoma which I have seen in a comparatively 
young subject has had a history of antecedent neuralgia, not merely 
of ocular pain due to the increasing tension itself, but of parox- 
ysmal pain in the whole region of the first division of the fifth ; 
and nearly every patient who is subject to periodic facial neuralgia 
is conscious of, or will discover on observation, a marked clouding 
of vision on the affected side during the attack. I think, more- 
over, that the converse will hold good, and that, as a very general 
rule, anesthesia of the fifth is associated with subnormal tension 
of the eyeball. 

It is, therefore, not too much to affirm that we are familiar with 
grave changes of ocular nutrition, as ordinary results of remote 
nerve lesion, which may itself be situated either at the peripheral 
extremity of a nerve of the other eye, or on the ganglion of the 
nerve of the affected eye, or on the sensory trunk on the hither 
side of this ganglion, or at the unknown and presumably central 
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seat of paroxysmal neuralgia. There is nothing improbable in the 
belief that this kind of influence is exerted more frequently than 
has hitherto been supposed; and clinical experience has long ago 
forced upon me the conviction that such is the case. I constantly 
see eye disease, which cannot be referred to any known or definite 
local or constitutional cause, in which the pain or other nervous 
symptoms are in excess of the local lesions, and which resists the 
treatment that at first sight seems calculated to be successful. In 
such cases, especially when they occur in persons who have a neu- 
rotic family or individual history, or who have been subjected to 
severe emotional or intellectual strain, [ am accustomed to assume 
the existence of some remote nervous change, and to bring this 
hypothesis to a therapeutical test. If I then succeed in curing 
the patient, I regard the truth of the hypothesis as being well- nigh 
proven. Take, for example, the various superficial corneal and 
conjunctival eruptions and ulcerations which were collectively de- 
seribed as ‘“strumous ophthalmia” by old writers. We observe, 
in many of these cases, an element of extreme nervous irritation, 
manifested as photophobia, which varies greatly in degree in difter- 
ent patients, and even in the same patient at different times, and 
which stands in no apparent relation to the quantity or character 
of the local tissue changes. More important still, we find a certain 
number of these cases which resist all the methods of treatment 
that are commonly successful, bat which yield almost immediately 
to the administration of arsenic—a medicine which acts upon many 
forms of neurosis with nearly as much certainty as quinine upon 
ague, and which almost establishes the general character and anal- 
ogies of any malady that it cures. For an admirable sketch of 
the value of arsenic, especially from this point of view, I would 
refer to an introd uctory lecture by Dr. Clifford Allbutt, which was 
‘ published in the Lancet in October, 1871. 

Besides arsenic, the medicines which may be used to confirm a 
neurotic diagnosis in ophthalmic cases are mainly quinine, iron, 
bromide and iodide of potassium, and morphia. The influence of 
quinine and iron upon neuralgia forms part of the common stock 
of medical knowledge; but I think it is less widely known that 
these remedies are fur more efficacious in combination than when 
given singly; that they are far more efficacious in small and fre- 
quently repeated doses than in larger ones separated by longer 
intervals, even though the same absolute amount may be taken ; 
and that the certainty and celerity of their action may be much 
increased by the addition of a small quantity of morphia. Iam 
indebted to my friend Mr. Gregory, of Stroud, for the knowledge 
that a pill containing a grain of quinine, two grains of potassio- 
tartrate of iron, and trom a twelfth to a twenty-fourth of a grain 
of morphia, according to circumstances, and taken every ‘hour 
until an expected paroxysm has been missed, will often cure pe- 
riodic neuralgia with a rapidity and certainty not to’be attained 
by any other method of administering the same medicines. I have 


found the same formula to be of the greatest possible value in 
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many cases of eye disease, in which local changes were progressing 

too rapidly to be overtaken by the use of a grain or two of quinine 

twice or thrice a day as a “ tonic,” but in which they were promptly 

arrested when the patient was brought under the influence of the 
specified combination. 

The action of bromide of potassium upon the central nervous 
system, and probably upon the blood-supply of that system, is too 
well established, by its effect upon epilepsy and upon sleeplessness, 
to need any further remark than that some prescribers still give 
the salt in inefficient doses, taking ten grains as their average 
standard rather than twenty or thirty. But the iodide of potas- 
sium, on account of its great value in some of the later forms of 
syphilis, and on account of the large proportion of eye disease 
which may be traced to a syphilitic origin, holds a somewhat less 
assured position as an anti-neurotic. Many practitioners believe 
that the beneficial influence of the iodide, in any given case, al- 
most establishes its syphilitic character; but in this opinion I am 
unable to concur. I think that iodide of potassium has a far 
wider range of usefulness than in syphilitic cases only; that like 
the bromide, it has a manifest influence upon the blood-supply of 
the brain, and that it cures maladies, such as recurrent nocturnal 
headache, which cannot be traced to a syphilitic origin, or de- 
scribed as syphilitic except by an abuse of language. Like the 
bromide, the iodide is trequently given in doses which are well- 
nigh useless ; an error which perhaps arises from the circumstance 
that some patients are extremely susceptible to the action of the 
medicine. If we habitually order ten grains three times a day as 
a commencing dose, we shall find, in nearly all the cases in which 
the iodide is useful, that this dose may be rapidly increased to 
double or treble the quantity, or even beyond these limits. In 
some cases, doubtless, we shall find that the iodide does no good ; 
and in a few we shall find that it is useful, but at the cost of co- 
ryza and other troublesome symptoms. T have to thank Mr. 
Hutchinson for the practical knowledge that, when the iodide is 
at the same time clearly indicated and badly borne, it is almost 
always possible, by reducing the dose, to obtain its advantages 
without attendant evils. The patients concerned are persons who 
are abnormally sensitive to the medicine, but they are abnormally 
sensitive alike to its remedial and to its poisonous action. For 
them, therefore, we may possibly find that two grains, or one 
grain, or even half a grain, will do as much as ten grains for the 
majority of people ; and when we are told that a certain patient 
cannot take the iodide, or find by experience that he cannot take 
it in ten- grain doses without inconvenience, we should not on 
either ground abandon its administration, but should simply di- 
minish the dose until we arrive at one which can be borne, and 
should then continue this until we see whether beneficial effects 
are likely to be produced by its employment. The principle of 
action is to begin with ten-grain doses, to increase them, by five 
grains or so at a time, if they are clearly useful, whenever there 
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is any arrest in the progress of improvement, and only to diminish 
them in the few instances in which coryza or other indications of 
iodism are produced. That a few people are abnormally sensitive 
to the action of a medicine is a circumstance which does not justify 
us in giving this medicine to the many in an inefficient manner. 
When iodide of potassium is really and urgently wanted, the 
administration of five grains twice a day, or of three grains three 
times a day, is little better than allowing the disease to run its 
course unchecked. 

The larger doses, it must be remembered, require some circum- 
spection with regaril to the time and manner of their administra- 
tion. They should generally be combined with four or five grains 
of carbonate of ammonia, and should be given in a large quantity 
of fluid. I am accustomed to direct the dose to be taken about 
an hour before a meal, and to be immediately preceded by half 
a tumblerful of barley water, which will insure the necessary 
dilution. 

With regard to the use of morphia, or of other anodynes which 
may be better adapted to individual cases, it may be accepted as 
a sound general principle that no eye wi ill get better while it is 
acutely painful; so that acute pain must always either subside or 
be subdued as a condition antecedent to recovery. Perhaps we 
might also say that a morbid state which is either originated or 
maintained by remote nervous irritation is not likely to improve 
in the absence of refreshing sleep. Premising that pain may be 
due to physical ‘conditions—e. g., to increased tension of the globe, 
to the pressure of a displaced lens upon the iris, to the protrusion 
of iris through.a wound, or to the presence of a foreign body, 
and that in all such cases the necessary mechanical treatment 
must be first applied, and may prove to be all that is needed, we 
may say that the object of using anodynes is to subdue pain and 
to procure sleep; that for these purposes they must be given, if 
necessary, in repeated doses at regular intervals; and that they 
must be measured less by quantity than by their effects. It is sel- 
dom necessary or desirable to give anodynes for the moderate 
amount of pain which usually follows an operation, and which 
may be expected to subside in an hour or two; nor must we ex- 
pect to render a diseased or injured eye free from sensations of 
discomfort. Such sensations are inseparable from abnormal con- 
ditions when the nerves themselves are healthy; and in feeble 
persons there is, for example, no less favorable symptom after a 
cataract operation than a total absence of pain or uneasiness. 
Such an absence usually points to a torpor of the nerves which is 
itself incompatible with speedy healing, and is a common precur- 
sor of an unsuccessful issue. But severe or long-continued pain 
indicates, and assists to maintain, a state of nervous irritation 
which is at least equally incompatible with repair, and which it 
is always necessary to subdue. Whenever acute or abiding pain 
is present in eye disease, we have a reason for the addition of ano- 
dynes to any other treatment which may be required; and this 
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addition should be made in an effectual manner, by giving to the 


patient or nurse the means of repeating the dose, if necessary, at 
stated intervals, until the desired effect has been obtained. It 
will not do to be content with administering a dose of morphia 
hvpodermically in the evening, or with prescribing a pill to be 
taken at bedtime. Provision should be made for the continued 
administration, say of a quarter of the original quantity, hour by 
hour, until pain is subdued or sleep pr oduced. There are certain 
forms of iritis in which the acuteness of pain is a prominent symp- 


tom; and it was chiefly in cases of this class that the late Mr. 


Zachariah Laurence succeeded, some years ago, in bringing about. 


a cure by the use of large doses of opium or morphia alone. He 
kept his patients in a state of semi-narcotism for several days, or 
until all symptoms of acute inflammation had subsided. His orig- 
inal paper in the Edinburgh Medical Journal is still interesting ; 
but it was written at a time when the importance of preventing 
adhesion of any part of the margin of the pupil was not sufficiently 
understood ; and it is probable (the point not being mentioned) 
that many of his cases, although dismissed from treatment as 
cured, were left with synechise which could hardly fail to excite 
recurrent attacks of inflammation. 

I have already mentioned in outline the distinctive characteris- 
tics of what may, perhaps, be called the neurotic forms of oph- 
thalmia; but it may render these characteristics more definite if 
I relate the histories of one or two patients in eg. they have 
been present. 

Case I.—Some time in 1864 I was requested to visit Mr. M.- I 
found a gentleman, about forty years of age, of robust muscular 
development, suffering from a sharp attack of iritis in the left eye. 
He had been tor some days under the care of the practitioner by 
whom I was called in, and had been leeched to a small extent, but 
atropine had not been used. The patient was in bed, in a state of 
the most profound dejection, and in a room from which every ray 

of daylight was excluded, while his wife went about on tiptoe 
with a dimly burning candle. No history of either rheumatism 
or syphilis could be ‘obtained. The patient suffered little or no 
pain, and had no physical intolerance of light; but was mentally 
afraid of its effect upon his eye, and its rigid exclusion was en- 
tirely his own act. His pulse was quick and weak, his skin re- 
laxed, his appetite bad, his nights were sleepless. The iris had 
thrown out a good deal of lymph, the pupil was almost univers- 
ally adherent, the aqueous humor was turbid, and vision was 
much impaired, but not more than the manifest changes in the 
anterior chamber would explain. The treatment had been the 
use of saline purgatives and diaphoretics, with low diet, and the 


application of a cooling lotion to the closed lids. Under the in-— 


stillation of atropine, together with the internal use of quinine 
and ammonia, and the influence of a good diet and a favorable 
prognosis, things soon took a turn for the better. The pupil be- 
came dilated, the lymph and tarbidity cleared away, and the 
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patient left his bedroom and resumed his ordinary manner of life. 
Some of the points of pupillary adhesion were very obstinate; but 
in course of time they all yielded to atropine, and the eye was 
restored to normal vision and to its original usefulness. 

The subject of the foregoing history was a man of anxious tem- 
perament and scrupulous conscienticusness, the occupant of an 
arduous and responsible office under government. Shortly before 
his illness he had been directed to undertake a troublesome and 
delicate inquiry, which called for the investigation of numerous 
intricate accounts; and he had devoted himself to this duty for 
many days almost. continuously, carrying on his work to a late 
hour of the night, and arriving at suspicions and conclusions 
which were very harassing to him. He had been distinctly over- 
tasking a weak or sensitive nervous system, until the time when 
iritis cut short his labors. I did not at first perceive the full sig- 
nificance of the facts ; but, by the light of subsequent events, I have 
come to regard his iritis as a phenomenon bearing much analogy 
to an attack of ordinary facial neuralgia, such as might easily 
have been excited under similar conditions. 

Two years later this gentleman was removed, by promotion, to 
a different part of England, and his exertions in acquiring a 
knowledge of the details of duty in his new position were attended 
by a second attack of ophthalmia. He wrote to me in much anx- 
iety. I prescribed atropine, abstinence from work, a good diet, 
and some increase in the quantity of his ordinary stimulus; tell- 
ing him to come and see me if matters did not mend. His next 
report was that all was doing well; and although, from his de- 
scription, I have little doubt about the matter, I cannot be sure 
that the iris was involved on this occasion. 

In 1871 my patient was again promoted, and was placed in 
London, at the head of his branch of the service. Here he ap- 
plied himself with great diligence, and under the pressure of a 
much increased responsibility, to master certain large and compli- 
eated matters. Before long he came to my house, with his right 
eye (not the one previously affected) hot, congested, and uncom- 
fortable. The congestion was then purely conjunctival, the dis- 
tended vessels could be emptied by pressure right up to the mar- 
gin of the cornea, the sight was not in the least degree impaired, 
the aqueous humor was clear, the surface of the iris was lustrous, 
and the pupil was free and active. Knowing his previous history, 
I satisfied myself on all these points with extreme care; and, even 
when satisfied of them, advised the local application of atropine, 
together with a mild astringent, one grain of sulphate of zinc to 
an ounce of water. The pulse was without power, the general 
aspect dejected. I prescribed, quinine with ammonia, and a chloral 
draught at night. For some days the state of the eye remained 
unchanged, and then a sudden and severe outburst of iritis oc- 
curred, with marked increase of tension, great congestion and 

swelling of the conjunctiva, and almost entire loss of vision, little 
more than a dim perception of light remaining. The pupil was 
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blocked up by lymph, and the whole aspect of the eye was exces- 
sively unpromising. As on the first attack, the patient perspired 
copiously, and his state of mental distress was pitiable. There 
was not a trace of rheumatism, either in his symptoms or in his 
family history ; and when I again inquired about syphilis, he as- 
sured me that he had néver contracted it, and that his youth and 
early manhood had been spent in a remote part of the Highlands 
of Scotland, where in those days the disease was actually unknown. 
In severe iritis of the ordinary type I am accustomed to place my 
chief reliance upon mercury ; but here there seemed to be no indi- 
cation for it, and no reason to expect benefit from its use. If 
tapped the anterior chamber, and evacuated the aqueous humor 
twice daily, so as to reduce tension, and applied a four-grain solu- 
tion of atropine. For two or three days matters mended slightly, 
and then the atropine produced violent erysipelatous inflammation 
of the eyelids and cheek, the upper lid becoming so swollen and 
brawny that the cornea could scarcely be seen. The atropine was, 
of course, laid aside, compresses wrung out of iced water were 
applied to the cheek and eyelid during the day, and a lead oint- 
ment and water-dressing during the night. Matters slowly im- 
proved, until, in the course of a few days, I was induced, by per- 
sistent sleeplessness, to lay aside other medicines in favor of 
twenty-five grain doses of bromide of potassium, given three times 
aday. From that date improvement was rapid, and the eye soon 
regained its natural aspect. A cautious use of atropine showed 
that the lower half of the pupillary margin was adherent to the 
anterior capsule; but the adhesion was not in the way of vision, 
and now, four years having elapsed, it has never been a source of 
trouble. In this case I venture to think that we have essentially 
the history of a neurosis, whether we test it by the apparent ex- 
citing cause, by the vaso-motor paralysis evidenced by the un- 
usual amount of congestion, by the paroxysmal character of the 
last attack of iritis, or by the treatment from which the. greatest 
benefit was derived. 

Case I1.—I was called early one morning to see a medical prac- 
titioner, on account of discomfort in his right eye. When a stu- 
dent, he had contracted achancre on one of his hands in attending 
alabor. Not at first suspecting the character of the sore, he suf- 
fered severely from constitutional syphilis; and, at the time of 
which I speak, many years later, was still occasionally liable to 
tertiary eruptions. His eyes had never been in any way implicated. 
He had, when I saw him, been greatly overworked both physically 
and mentally, and was suffering anxiety from domestic causes. 
On examining the eye, I found extreme contraction of the pupil, 
with corresponding spasm of the accommodation; so that distant 
vision was obscured, but the smallest type was easily read near at 
hand. ‘The iris was quite lustrous; there was no congestion, and 
the only complaint was of a tight, uneasy, tensive sensation in the 
eyeball. I applied a four-grain solution of atropine, and waited 
an hour to see the effect ; but scarcely any dilatation of the pupil 
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was produced. In the course of the day iritis set in with great 
severity. I need not dwell on the details of the case, which ter- 
minated in complete recovery. Its interest, from my present point 
of view, turns upon the precursory spasm of the ciliary muscle and 
of the sphincter pupille, spasm which seemed to point to some 
remote source of irritation in the nervous system, either central or 
reflected from the periphery, as the exciting cause of the inflam- 
mation. 

Casr III.—A male patient in one of the medical wards of St. 
George’s Hospital, who was convalescent from subacute rheuma- 
tism, was referred to me because his right eye was congested, and 
the light g gave him pain. Photophobia depends, generally speak- 
ing, upon “the ciliary region being abnormally sensitive to move- 
ment; so that pain is “produced by the changes by which the 
diameter of the pupil is adjusted for variations of light. It means 
tenderness of the ciliary region, either from inflammation or from 
hyperesthesia. In this case there was no evidence of inflaiima- 
tion, and there was certainly no iritis. The flushing of the con- 
junctiva was due, I thought, to weakness of the vaso-motor nerves. 
Bromide of potassium was prescribed, the symptoms were speedily 
relieved, and my functions in relation to the patient terminated. 
A few days later I was asked to see him again, on account of im- 
pairment of the sight of the same eye. Ithen found no pain, and 
very little redness, but the pupillary margin was tied down, at 
two or three points, by the adhesions of an insidious iritis. 

In the last two cases, it may perhaps be objected to my idea 
of a neurosis that there was in each a dyscrasia—in the one 
rheumatism, in the other syphilis—with which iritis is commonly 
associated, and that we need not look beyond these for the causes 
of its occurrence. My reply is, first, that iritis is not an ordinary 
attendant either of a late period of syphilis or of convalescence 
after rheumatism ; secondly, that the manner of invasion was in 
each case indicative of nervous irritation or derangement as an 
early link in the chain of events; and, thirdly, that we are by no 
means sure that a transmitted nerve influence may not be among 
the channels through which a dyscrasia may produce its effects 
upon the structures of the eye. : 

Case 1V.—Miss - was brought to me by her usual medical 

attendant. She was a single lady, forty years of age, of emotional 
temperament, and working hard ina very arduous profession. In 
early life she had been subject to migraine, and of late years to 
facia] neuralgia, which was liable to be brought on by any unusual 
fatigue or annoyance. She was plump and well nourished, with 
a soft and delicate skin, and a dark complexion. Her hair, once 
black, had become quite gray before she was thirty, but was long 
and very abundant. She was still menstruating regularly and in 
natural quantity, but always suffered from languor, and generally 
from neuralgia, during the periods. She was an only child; her 
father had been dead for some years, and she could give no informa- 
tion about his last illness; her mother was living, but hemiplegic. 
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Her right eye was natural in appeerance, but its sight had been 


very defective from early childhood, and it was of little use to her, 
although the ophthalmoscope showed nothing to account for the 
amblyopia. The left eye, for which she consulted me, had been 
painful, and losing vision rapidly, for three or four days, and, at 
the time of her visit, was practically blind. She could see the 
position of the window in front of her, but could not count fingers. 
The eye presented a perfect type of acute glaucoma. The conjunc- 
tiva was injected, but not sufficiently to conceal the distended veins 
which passed out through the sclerotic. The cornea had a misty 
aspect, like that of a glass which had been breathed upon; the 
pupil was semi-dilated, the iris was pressed forwards towards the 
cornea, and the tension of the globe.was extremely high. Inridec- 
tomy was performed the same day ; and when the bandages were 
removed after the operation it was manifest that great improve- 
ment of sight had taken place. But the vessels of the iris, as well 
as those of the sclerotic and conjunctiva, had bled freely ; and a 


comparatively large amount of blood had been left in the anterior 


chamber, and was only slowly absorbed. The operation wound 
healed kindly, the tension was reduced, and the cornea was clear 
and bright ; put the conjunctiva, both ocular and_ palpebral, 
remained much congested, and the plica semilunaris was swollen 
into quite a prominent fold. The patient could read the largest 
of Jiiger’s types ; but at this point she remained almost stationary, 
sometimes improving a little and sometimes falling back, for nearly 
six weeks. During this time she took, by turns, bromide of potas- 
sium, quinine with ammonia, and phosphorus with nux vomica, 
together with occasional sedatives. A compressive bandage, gen- 


erally moistened with some anodyne lotion, was applied” to the 


closed eyelids, and the plica and the palpebral conjunctiva were 
carefully pencilled, on two or three occasions, with solid diluted 
nitrate of silver, which seemed to do neither good nor harm. The 
patient was fed as well as her appetite would allow, and was 
directed to take drives in the open air. Things were in this state, 
when one day a turbid white patch appeared on the cornea, below 
its centre, and rapidly developed into an ulcer, which inereased so 
fast, both in extent and in depth, that it threatened to perforate 
in a few days. I formed the worst possible opinion of the case, 
and, rather because I knew not what else to do than for any better 
reason, determined to try the effect of iodide of potassium. Ten- 
grain doses, given three times a day, arrested the progress of the 
ulcer within twenty-four hours, but occasioned coryza and an un- 
pleasant taste in the mouth. The dose was reduced to seven grains, 
and rapid and complete recovery was produced. Within a fort- 
night the ulcer had healed, and the conjunctival redness had almost 
disappeared. The patient went to the country, and then to the 
seaside, but continued the iodide for several weeks, with the result 
that the cicatrix of the ulcer can only be discovered by eareful 
examination. She has become presbyopic, and requires spectacles 
for reading; but, with this exception, her sight is as good as ever 
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it was, and she is now actively engaged in her professional duties. 
The effect of the iodide of potassium was as marked and as un- 
mistakable as it often is in the syphilitic forms of paralysis: but 
the idea of syphilis seems to me to be untenable. Putting aside 
the good repute and the unmarried state of the patient, I should 
regard her general physical condition as being itself almost con- 
clusive upon the point. I should attribute alike the high tension, 
the congestion, and the corneal ulceration, to some influence trans- 
mitted through the fifth nerve, and in which its sympathetic fila- 
ments were largely concerned. 

Case V.—A widow lady, seventy years of age, was sent to me 

by her medical attendant. She had iritis of the left eye, and a 
marginal uleer on the inner side of the cornea, extending about 
a ‘third of the way round, and with two points ‘of deeper ulcera- 
tion, containing sloughs, in its course. The centre of the cornea 
was clear, the pupil was adherent by several points to the anterior 
capsule, but was not much contracted, and vision was reduced 
to one-third. The conjunctiva was congested, and there was no 
pain. ‘The treatment had been quinine, fomentations, and good 
diet, but no atropine. I advised a four-grain solution of atropine 
to be used three times a day, a compressive bandage to be alter- 
nated with hot fomentations, and bromide of potassium internally. 
If no great improvement took place in three days the bromide 
was to be replaced by the iodide. I did not see the patient again, 
but learned that after three days the iodide had been given as 
suggested, with immediate and great benefit. Six weeks after- 
wards I heard that the eye was “quite well.” I cannot under- 
stand why a vigorous old lady of seventy should have inflainma- 
tion at once of the iris He of the cornea of one eye only, without 
any manifest predisposing or exciting cause, unless from some 
influence exerted through the nerves which govern the nutrition 
of the parts concerned. : 

If we pass on now to consider the affections which are of con- 
stitutional. origin, we are necessarily confronted in the first place 
by syphilis, the most far-reaching and the most widely diffused 
morbid poison of which we have any knowledge. We shall 
scarcely see a single case of eye disease, as distinguished from de- 
fects of shape or of function, in which we shall not have to weigh 
the question, “Is this sy philitie? ?” and the number of instances will 
be very large in which the balance of probability will incline to 
an affirmative reply. If we include all its known forms, syphilis 
attacks [nearly] every important structure of the eye directly — 
the cornea, he iris. the retina, the choroid, and the vitreous being 

all the common seats of distinctly syphilitic affections. It also, 
and in many different ways, attacks the eye indirectly, as. when 
syphilitic paralysis of the third nerve produces ptosis, or when 
syphilitic paralysis of the fourth or sixth produces double vision, 
or when syphilitic paralysis of the fifth nerve produces (as we 
have seen) corneal opacity or ulceration, or when syphilitic tumors 


in the brain produce the changes which have been described by 
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authors as optic neuritis, with the attendant liability to consecu- 
tive atrophy and blindness. The question of the diagnosis of 
syphilis is one upon which it is not necessary here to dwell, fur- 
ther than to say that, from various social and domestic reasons, 
and on account of certain obvious temptations to untruthfulness, 
it is often beset by great difficulties ; while at the same time, it 
may be absolutely necessary for the surgeon to arrive at some defi- 
nite conclusion with regard to it. The occurrence of iritis in one 
eye of a previously healthy young woman, soon after her marriage 
to a man who is likely to have contracted syphilis, but who denies 
having done so, is perhaps as good an example as can be found of 
the practical bearing of an oftentimes insoluble problem. In such 
a case it is generally a simple matter to cure the iritis, whatever 
may be its nature; and supposing it not to be syphilitic there will 
then be an end of the difficulty. But if it should be syphilitie, 
the patient, when her iritis is cured, will only have completed the 
first link in a long chain of morbid action, likely to entail suffering 
and perhaps premature death upon herself, and to be continued to 
the next generation of her children. rom such a fate she may 
be rescued if the surgeon can say that the affection of the eye is 
an expression of a constitutional malady, and can induce her to 
submit to the treatment necessary for its cure. When certainty 
is not attainable, high probability must be accepted as a guide, 
and it is better to be content with high probability than to enter 
upon inquiries which may be productive of domestic unhappiness ; 

always remembering, however, that the patient should have the 
benetit of a doubt in this sense,—that to overlook actual syphilis 
is, in practice, perhaps the most serious of all errors, while to 
suspect its presence when it is not there, and to act upon the sus- 
picion discreetly, are errors indeed, but errors which may rela- 
tively be described as trivial. The nature of the case renders it 
incumbent upon every practitioner to cultivate, in the highest 
possible degree, the faculty of recognizing the external signs of 
syphilis, so that he may be able to form a diagnosis independently 
of history. It is not sufficient to know that syphilitic eruptions 
usually leave copper-colored stains; but all the effects of the dis- 


ease should be studied with the care which was bestowed upon. 


symptoms by the physicians of an earlier day, before the mul- 
tiplication of instruments of diagnosis had produced our own com- 
parative independence.of the art of personal observation. Who- 
ever, in dealing with declared syphilis, leaves nothing unnoticed, 
will often come upon the track of the undeclared as an Indian 
recovers a trail in the wilderness, by signs which cannot mislead, 
but which are too slight to engage the attention of less cultivated 
faculties. 

The worst manifestations of ocular syphilis which have fallen 
under my own notice have occurred in patients in whom the pri- 
mary disease had been recognized, but who had been lulled into a 
false security after an inadequate ‘period of treatment, which had 
indeed removed local symptoms, but had left the constitutional 


ae 


CONSTITUTIONAL SYPHILIS. ¥29 


malady untouched. A few years ago, more than at present, it was 
the custom for surgeons to begin the management of syphilis well, 
and to stop prematurely in the midst of their well-doing. A man 
contracted a chancre, and his inguinal glands became indurated. 
He was treated with mereury for perhaps six weeks, or until the 
chanere had healed and some trivial secondary eruption had 
appeared and faded, and then he was allowed to lay aside the med- 
icine. He was told that he might or might not have further sec- 
ondary symptoms; and that, if they appeared, it would be sufiicient 
to treat them with iodide of potassium. The great debt of grati- 
tude which the world owes to Ricord has been materially enhanced 
by his long life, which has enabled him to witness the end of things, 
to watch over his patients from their adolescence to their old age; 
and to see, in many cases, the manhood of two generations of their 
descendants. From the evidence gathered during an experience 
which is nearly as unparalleled in its duration as in its extent, he 
tells us that syphilis is radically and permanently curable, but that 
it cannot be cured, as a rule, otherwise than by a conrse of mer- 
cury, continued, with due intermissions and precautions, for some- 
thing like twelve months. Less than this w ill, indeed, in most 
cases, leave the patient apparently well, but the disease will be likely 
again to declare itself at some future time, and often in some of 
the obscure forms, the nature of which we have only recently 
learned to recognize. 

In 1857, a young gentleman, reading in Londae for his army 
examination, contracted a venereal sore, vand wrote to me for advice 
about it. J was then living in the country, and I told him to go 
to an eminent hospital surgeon, and to pay implicit obedience ‘to 
his directions. The sore was pronounced to be a hard chancre, and 
mercury was given in the way to which I have referred. After a: 
few weeks it was discontinued, and patient and doctor were both 
satistied. The former obtained his commission, and went to India 
with his regiment. He was a keen sportsman, and after snipe- 
shooting in some marshes was attacked by what was called rheu- 

matism, and was sent to England. Here he recovered, and went 
to Aldershot on duty; but was again attacked, and was sent away 
from the camp to his father’s house, where he had been lying in 
bed for a month when I was asked to see him. Many of his joints 
were swollen and tender, and he was quite helpless. I told his 
medical attendant of the chancre, and we agreed to lay aside all 
other treatment in favor of iodide of potassium. In a week our 
patient was riding about on horseback, and he soon returned to 
duty. A year or two later his syphilis showed itself again, this 
time by occlusion of a cerebral artery and consequent hemiplegia ; ‘ 
so that this gentleman, not then twenty-five years of age, was 
crippled and disabled for life. Such a history is common enough ; 
but any individual practitioner usually sees only part of it, and 
the part which chiefly falls under my observation is the cropping 
up of syphilitic disease of the retina or choroid, or the growth of 
brain tumors producing secondary mischief in the eye. <A few 
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months ago, for example, a gentleman came to me with loss of 
central vision in one eye; and the ophthalmoscope showed a patch 
of disease over the region of the macula lutea. I expressed my 
belief that this patch was syphilitic, and inquired his history. 
Three years previously he had contracted a chancre, and had been 
treated for it in Ireland, by an eminent surgeon now deceased. 
At my request he wrote to the druggist who had compounded his 
medicine, and obtained copies of the prescriptions, with the dates 
at which they were prepared and repeated. It appeared that he 
had been under mercurial inunction for a fortnight, and that after- 
wards he had taken small doses of the perchloride for four weeks, 
making six weeks of mercury in all; and this was the result. 
Analogous cases present themselves every day to those who will 
take the trouble of tracing out a chain of antecedents. 

The instances in which we are led by iritis to the discovery of 
an early stage of syphilis present no difficulty with regard to treat- 
ment, except such as may arise from the indocility or the cireum- 
stances of the-:patient. We have but to cure the iritis in the ordi- 
nary way, and apply to the syphilis the principles which Ricord 
has so clearly stated. If the patient will not take mercury for 
the necessary time, so much the worse for him; and, if he is fore- 
warned of the probable consequences, the surgeon is relieved of all 
responsibility. That the mercury should be cautiously given, and 
in such a way as to avoid the production of its poisonous effects, 
is a matter of common sense on which it is unnecessary here to 
dwell. 

When the period of primary syphilis has long passed away, and 
when mercury has been given tor a few weeks, as in the cases above 
«ited, it is much more difficult to decide upon the course to be 
gursued. We have then two remedies between which to choose, 
mercury and iodide of potassium. Of these, iodide of potassium 
is the more rapid in its influence upon the symptoms actually pres- 
ent, but it probably possesses little or no power to cure the systemic 
_ malady. Nothing in clinical history is more remarkable than the 
rapid amelioration of the symptoms of late forms of syphilis under 
the use of the iodide; nothing is more certain, generally speaking, 
than their recurrence in the same or in some modified form. Mer- 
cury, on the other hand, will be slower in producing its first action, 
but more effectual as against the syphilitic taint; although it is 
not proven that syphilis of long standing can be cured by mereury, 
at least with anything like the same certainty as the earlier stages 
of the disease. It is in the eye, however, that the immediately 
curative effects of mercury are most remarkable; and it is from 
its visible action upon iritic effusions that many inferences have 
been drawn with regard to its supposed kindred action in parts of 
the body which are concealed from view—as, for instance, in the 
pleura. I am indebted to my lamented friend, the late Dr. Anstie, 
for the suggestion that these inferences may possibly be in some 
degree erroneous. He beHeved mercury to have some special elec- 
tive affinity for, or special action upon, the parts which are sup- 
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plied by the fifth nerve, and he did not admit that its manifest 
influence upon iritis is necessarily an evidence that it will exert a 
similar or equal influence elsewhere. In support of this view it 
may be said that the poisonous effect of mercury is displayed first 
upon the gums, which derive their nerve-supply from the source 
indicated ; and we may also find something analogous in the 
deposition of lead in the gums, coupled with its tendency to pro- 
duce atrophy of the optic nerves. The suggestion is one upon 
which I need not dwell, but it-will serve to call to mind the power- 
ful effect of mercury upon the eye, as well as the possibility that 
the argument from the eye to other organs may be fallacious. 
Returning to the question immediately under consideration—the 
choice between mercury and iodide of potassium—it may perhaps 
be said that the best rule of practice is to inquire whether the local 
changes in actual progress are such as to inflict irreparable injury 
unless they are speedily arrested. If they are, iodide of potassium 
should be given in the first instance, and should be continued until 
a distinct impression 1s made upon the case; when it may be laid 
aside, and mercury given instead of it, with ‘the hope of anticipat- 
ng subsequent phases of mischief. If the changes in progress 
are not of this pressing character, it may often be best to give 
mercury from the first. A corneal ulcer threatening to spread or 
to perforate,so that in two or three days it might permanently 
impair the eye as an organ of vision, or an amount of effusion in 
the nerve-disk likely to lead to speedy atrophy by its interference 
with the local circulation, would either of them call for the most 
rapid inflaence which the iodide could afford. A mere haziness 
of the cornea, or a turbidity of the vitreous body, or a limited 
amount of retinal or choroidal change, may be taken to illustrate 
conditions in which it would be legitimate to wait for the more 
gradual operation of mercury. 

The mode of administering iodide of potassium has been already 
described ; and concerning the administration of mercury there is 
nothing to be said which has any special application to the eye. 
The skill of modern pharmaceutists has multiplied preparations ; 
but by these I have not been tempted to forsake old and trusted 
friends. Sir Astley Cooper was wont to tell his pupils that if 
they were much addicted to new remedies two results would 
inevitably follow: first, they would not cure their patients; sec- 
ondly, they would have no patients to cure. For the most part I 
am accustomed to gain a knowledge of the new remedies chiefly by 
reading or hearing the accounts given of them by others; and | feel 
that the weapons I have long employed are those which, 1 in my own 
hands at least, are most likely to do good service. In order to 
obtain mercurial influence quickly I use either blue pill, or inune- 
tion with blue ointment, or both together; and, for prolonged ad- 
ministration, the perchlor ide. Inunction is often useful for adults, 
but its especial value is in the case of young infants suffering 
from a combination of purulent ophthalmia with inherited syph- 
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ilis. For them, the plan I prefer is to smear every day a little 
fresh ointment on a slip of flannel about an inch and a half wide, 
which is buttoned round the abdomen, next the skin, and worn 
constantly. Mr. Hutchinson is accustomed to have the ointment 
rubbed into the soles of the feet, the only part of an infant’s skin 
on which it never produces irritation. To this there are no other 
objections than the trouble of protecting the hands of the rubber, 

and the ill consequences which may follow if the protection should 
be incomplete. ‘Together with the pill or the inunction, except in 
the case of infants, it is often necessary to employ a little opium 
to prevent griping or purgation: the perchloride combines ad- 

mirably with iron, or quinine, or arsenic, or with any two of 
them, and is generally more effective in combination than alone. 

To this armamentarium I am beginning to add a preparation 
which is of sufficiently good repute to deserve an extended trial, 

namely, Staub’s chloro-albuminate for hypodermic injection ; but 
I cannot yet speak of it from an experience large enough to form 


the foundation of an opinion. Calomel, with precautions and - 


under conditions which will be described when discussing the dis- 
eases of the cornea, is often useful as a local application; but, 
given internally, it has no advantage over blue pill, and the calo- 
mel vapor baths so much extolled by my esteemed colleague, Mr. 
Henry Lee, have appeared to me to be somewhat uncertain in their 
operation, and, sometimes, to be too energetic. For these reasons 
they do not always fulfil what I regard as essential to a good 
method of mercurial treatment, namely, that the surgeon should 


hold the reins of it in his hand. We are much indebted to Mr. 


Haynes Walton for the force and clearness with which he has 
pointed ont the boundary between the remedial and the poisonous 
action of mercury; and this boundary the prescriber should never 
transgress. Save in the exceptional cases of idiosyncrasy, in which 
mercurial poisoning may be produced by a single moderate dose, 
there should be no such thing as a sore mouth resulting from 
treatment. The slightest line upon the gums indicates a point 
beyond which the medicine should not be pushed ; and the highest 
art of administering mercury is to keep the patient, as it were, on 
the brink of this line, without permitting transgression of it. For 
this purpose, the inexperienced practitioner must be content to 
feel his way; and the most experienced will constantly find that 
he can do httle more. 

The other forms of constitutional malady which entail proclivi- 
ties to eye disease are chiefly gout, rheumatism, albuminuria, and 
diabetes; and there is little to be said concerning them beyond 
the obvious caution that they must not be overlooked, and that the 
general treatment which any of them, when present, would require, 
must be combined with the local treatment which the affection of 
the eye may render necessary. Again, there are certain temporary 
states of system which would materially affect both the prognosis 
and the treatment of ocular disorders apparently identical in their 
nature. A hemorrhage in an eccentric portion of the retina, occur- 
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ring ina woman whose whole circulation is deranged at the period 
of cessation of the menstrual function, calls for little more than the 
ordinary precautions of the time; w hile a similar heemorrhage in 
aman of the same age would suggest extensive disorder of the 
arterial system, and would, in all probability, be the precursor of 
renal disease or of apoplexy. Hence it is always necessary to 
inquire, in any case of eye disease, not only with regard to the 
presence or absence of what may be called’ the greater forms of 
dyscrasia, but also, generally, “ What is there lying behind this 
local change! ?” The inquiry becomes especially important in the 
case of patients who are passing from middle hfe towards old age, 
but there is no period at which it can be neglected with 1 impunity. 
Appetite, diet, exercise, sleep, the tone of mind, the nature and 
amount of work, the character of the atmosphere habitually 
breathed, and the balance between waste, repair, and supply, as 
shown by the state of the excretions, should all be systematically 
inquired into. A patient cannot make a speedy and satisfactory 
recovery if he is underfed or overfed, if he leads an unduly Soden. 
tary life in vitiated air, if his brain is overworked or harassed |), 
emotions or anxiety, if his sleep is insufficient, or if his system is is 
loaded with waste which his excreting organs fail to remove. 
Neglect of these conditions is not an uncommon result of too early 
a devotion to specialism on the part of the practitioner; and, in 
its effect upon the patient, is a fruitful parent of chronicity and of 
relapse. 

It must not be inferred from the foregoing observations that 
the local treatment of eye-disease is to be neglected, or that it is 
unworthy of the closest and most careful attention. On the con- 
trary, whatever may be the background, so to speak, of remote 
or of constitutional causation, and however necessary it may be 
that this background should be modified by circumstances or re- 
moved by art, yet still, in all the maladies of the parts anterior to 
the crystalline lens—that is, of the iris, the cornea, or the con- 
junctiva—the character of the local treatment will usually deter- 
mine the degree of excellence of the local recovery. An eye is 
liable to be spoiled for visual purposes by even a brief continuance 
of certain morbid processes; and it is, therefore, the business of 
the surgeon. to terminate these processes as rapidly as possible. 
Their gravity may be due solely to their situation ; and, just as 
a degree of inflammation which would be trivial in any other part 
of the mucous membrane may destroy life when it oecurs in the 
larynx, so an ulceration, which would elsewhere be left to run its 
course, may destroy vision when it occurs upon the cornea. If a 
patient has a syphilitic ulcer of the leg, we need take little trouble 
about local applications, because we know that healing will occur 
under the influence of rest and of antisyphilitic internal medica- 
tion. But if he has a syphilitic ulcer of the cornea, we must 
remember that the difference between judicious and injudicious 
local treatment may determine whether this ulcer will extend or 
deepen for two or three days longer than it need, whether it will 
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perforate, and whether it will leave a mere nebula or a cicatrix dis- 
figuring to the appearance and disturbing to the sight. In vas- 
cular inflammation of the cornea it may depend, in creat measure, 
upon local treatment, whether the curvature of the membrane 
will undergo injurious modification. In iritis, it may depend 
upon local treatment whether the pupillary margin will be left 
adherent to the lens. Lastly, in many of the more acute forms 
of conjunctivitis, it may depend upon local treatment whether the 
cornea will escape injury, and whether the malady will be cured 
in a reasonable time, or will lapse into a state of absolutely in- 
definite duration and of infinite possibilities of mischief. While, 
theretore, we must neither overlook nor neglect to treat the sys- 
temic conditions on which affections of the eye may more or less 
depend, we must not place reliance upon constitutional treatment 
alone, to the neglect of the various local applications by which 
the local malady can be conducted to a safe and speedy termina- 
tion. Of the two errors, the less serious would be to neglect the 
constitutional’ treatment, because this neglect may often be re- 
paired on some future occasion: while, on the other hand, a cor- 
neal ulcer suffered unduly to extend itself, or an iritis suffered to 
establish firm adhesions, may easily produce consequences which 
will be altogether irreparable. 

There are certain principles of local treatment, of very general 
applicability, which it will save repetition to state once for all in 
this preliminary chapter. In the healthy eye, the lids are con- 
stantly passing to and fro over its surface, so as to remove particles 
of dirt deposited from the atmosphere and to diffuse the tears and 
conjunctival mucus evenly over the globe. In diseased conditions, 
when the conjunctiva and cornea are roughened by the projection 
of distended bloodvessels, and when the natural secretions are al- 
tered or diminished, and especial y when there is any abrasion or 
loss of the corneal surface, the friction of the lds becomes not 
only painful but injurious, and their movements are at the same 
time increased in energy and frequency by reflected irritation. It 
then becomes necessary that they should be restrained; and for 
this purpose we employ what is known as a “compressive band- 
age.” This is composed of a small piece of fine linen to cover the 
lids, some carded cotton-wool for padding, and a roller, about an inch 
and a half wide and nearly two yards long, formed of any fine 
elastic material, but preferably either of what is called ‘ water- 
dressing bandage” or of flannel gauze. ‘The free end of the roller 
should be placed on the forehead over the affected eye, and the 
first turn should be made across the forehead and round the head 
horizontally, so as to secure the end. When the roller reaches 
the forehead, over the sound eye, for the second time, it should be 
inclined downwards, carried under the lobe of the ear, round the 
occiput, under the lobe of the second ear, and then upwards across 
the face, over the affected eye, to the forehead. Before the roller 
is brought over the affected eye, the small piece of linen should 
be placed upon the closed hds, and all the hollows of the orbit 


PRESSURE, COLD, AND HEAT. 135 


should be filled and padded with the cotton-wool, in sufficient 
quantity to allow the roller to exert distinct but gentle and uni- 
form pressure on the parts beneath. When the roller reaches the 
forehead, it should be secured to the horizontal turn by a pin, and 
then a second horizontal turn over all will complete the applica- 
tion. By varying the quantity of wool and the degree of tight- 
ness of the roller, any desired amount of pressure may be exerted 
by this bandage, which, if properly applied, is very little liable to 
be displaced. Too much care cannot be taken in filling the orbital 
hollows and in so distributing the wool that its pressure may be 
uniform; because, if a bunch of wool were simply applied to the 
lids over the convexity of the globe, and then bound tightly on, 
the effects of such a proceeding would often be disastrous. For 
a patient who is able to walk out, and who objects to the white 
bandage as being unsightly, a tolerably efficient substitute may be 
made by a double piece of soft black silk, six inches long, and an 
inch and a half broad, neatly hemmed, turned in to a point at each 
end, and having three-quarters of a yard of narrow soft black 
ribbon sewn to each point. The silk may be placed obliquely over 
the carded wool, with one point coming to the temple on the sound 
side, the other under the lobe of the ear on the attected side. The 
ribbons may then be brought to meet at the occiput, crossed there, 
brought horizontally round the head, and tied in front, or over 
the ear. 

There are many circumstances under which it is desirable to 
apply cold or heat to the eye; the former to moderate, the latter 
(as in the case of sloughing ulcers of the cornea) to promote vas- | 
cular action. For these purposes we employ compresses of various 
kinds. For cold, the compresses should be of fine linen, about 
two inches long by an inch and a half broad, smoothly and evenly 
folded, and composed of from four to six thicknesses of material. 
Half a dozen or so being prepared, they should be steeped in a 
basin of cold water, in which, if necessary, a lump of ice may be 
floating, and which should be placed close to the patient. The 
nurse takes out the first compress, squeezes it in her fingers just 
sufficiently to prevent water trickling from it when it is applied, 
and places it gently over the closed lids. In a time varying from 


e a, 
one to five minutes, according to the heat of the part and the 


effect desired, the compress should be exchanged for a second, the 
first being replaced in the water [or on the ice]. The object of 
having several in use at once is that by taking them in regular 
rotation each may have time to become cold before it is reap; lied. 
If the water is hard, and the skin of the eyelids delicate, it is 
well to apply a little olive or almond oil to the latter, to prevent 
superficial irritation. 

For the application of heat the flat compress is less effectual than 
something lighter and more bulky; and for this purpose small 
sponges may “be employed, wrung ont of hot water in a similar 
manner. Von Graefe was accustomed to use hot chamomile fo- 


mentations, and to apply them by means of little muslin bags, in 
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x boiled. 


which a few chamomile flowers were sewn up prior to being 
Each bag, as it was taken from the eye, was returned to the de- 


coction to recover its temperature ; and it is obvious that, whether 


water or some medicated liquid is employed, it must be kept hot 
during the whole period of application, either by a spirit-lamp or 
some similar contrivance, or by additions of fresh hot liquid from 
time to time. As a rule, neither heat nor cold should be apphed 
to the eyes continuously for any long period; and an hour, twice 
or thrice a day, will usually be enough for either. In the inter- 
vals the compressive bandage should be carefully adjusted. 

[In the severer forms of acute ophthalmia, and especially in the 
very severe and dangerous form dependent upon gonorrheeal inocu- 
lation, it is generally thought essential to keep up the use of iced 
compresses, without intermission, sometimes for days together. | 

The bandage, by excluding light and by preventing movement, 
affords a considerable degree of rest to the eye, and thus places it 
under conditions favorable to recovery. But in order to obtain 
complete physiological rest it is necessary to have recourse also to 
atropine, which paralyzes for a time both the sphincter of the 
pupil and the ciliary muscle, and thus establishes absolute internal 
relaxation and passivity of the organ. Furthermore, on account of 
the close functional union and sympathy which exists between the 
eyes, it is necessary, whenever one is seriously affected to enforce 
entire rest of its fellow—that is to say, to enjoin abstinence from 
reading, writing, or any other pursuit requiring visual application, 
as well as avoidance of exposure to dust, cold winds, heat, or glare. 

The use of atropine for the purpose above mentioned is best ac- 
complished by a solution in distilled water of the neutral sulphate, 
of a strength of from two to four grains. to the ounce. This so- 
Jution, when the drug is pure and neutral, is absolutely unirritat- 
ing to most eyes ; and a drop may be placed i in the lower conjune- 
tival fold, near the outer canthus, two or three times a day. For 
the purpose of making the application there is nothing better 
than a goose-quill, cut to a blunt scoop ;' but 
considering the highly poisonous nature of 
the liquid, it is perhaps safest to send it 
out in special bottles, with a dropping appa- 
ratus attached. Various contrivances have 
been devised for this purpose; but the best 
of them is a little blown-glass bottle of the 
size and shape shown in Fig. 36. By slightly 
warming the bulb of this bottle in the flame 
of a spirit-lamp, the contained air is caused 
to expand: and then, by inverting the bottle, 
and dipping its beak into the solution, a suf. 
ficient quantity will be driven through the 
capillary opening by atmospheric pressure. 
In use, it 1s only necessary to invert the bottle, holding it in the 


Fig. 36 


1 [Excellent dropping-tubes of glass, provided with a small rubber cap, are now 
every where procurable ] 
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warm hand, and to touch the lining of the lower eyelid with its 
beak, from which a drop will issue. 

If the application of atropine should be painful, the most prob- 
able explanation is that the drug is impure or not neutral, or that 
sulphuric acid has been either set free by spontaneous changes or 
added by the dispenser to obtain a clear solution. In such case, 
no time should be lost in obtaining a fresh supply. But when 
atropine has been long in use, the best preparation is apt to cause 
local irritation in some persons, and this irritation is usually more 
manifest in the eyelids. and especially on the lower lid, and on the 
adjacent skin of the cheek, than elsewhere. It may be readily 
recognized by a peculiar stiffness and dryness of the inflamed 
skin; and the swelling of the eyelid is usually sufficient to remove 
the lower lacrymal punctum from contact with the globe, and 
thus to produce an overflow of tears. Under such circumstances, 
the atropine must be laid aside, and some soothing application 
made to the closed lids. The best is, I think, the compound oint- 
ment of subacetate of lead of the British Pharmacopeia, which 
may be applied to the skin freely, and a soft bread-and-water poul- 
tice laid over it. But it is a rule without exception that no prepa- 
ration of lead should enter an eye when there is any loss of corneal 
epithelium ; because we are then liable to have an opaque deposit 
of carbonate of lead formed upon the surface. If the corneal sur- 
face should be ulcerated or abraded, it is the safest practice not to 
let lead come into use, even as an external application, for fear of 
mischance ; and in such cases I prescribe for the atropine irrita- 
tion a simple ointment, into which a little sedative solution of 
opium has been stirred—perhaps in the proportion of half a fluid 
drachm to an ounce of ointment. There are some persons, how- 
ever, by whom no preparation of atropine or of belladonna can be 
borne even for a time; all of them alike producing an erysipela- 
tous inflammation. Such instances are rare; but there are few 
writers on ophthalmic surgery who do not record one or more 
from personal experience, and I have myself met with two of 
them. It is unnecessary to say that such an idiosyncrasy places a 
most formidable obstacle in the way of treating iritis and various 
other affections. 

In the case of children, and especially the children of the poor, 
who are often roughly handled by their parents, and who have 
not learnt to trust to them, the proper application of atropine is 
sometimes a matter of considerable difficulty ; and the solution 
is apt to be washed out, or at least diluted, by tears. At hospitals 
we constantly see children for whom atropine has been prescribed, 
but whose pupils are not dilated. Occasionally, perhaps, no one 
at home has taken any trouble about the matter; but more fre- 
quently, I believe, the drops have gone over the cheeks, or -any- 
where but into the eyes, or they have been applied in such a w ay 
as to produce plentiful crying. In hospital practice these children 
ean be brought every day, so that the application may be made 
effectually; and it will often be desirable to use, instead of the 
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solution, the little wafers of atropinized gelatin which were de- 
vised by Mr. Streatfeild. I do not like these wafers for common 
use, because they produce more smarting than the solution; but 
for crying children they have a great advantage in the fact that 
they dissolve slowly, so that the medicament is not liable to be 
washed away by a gush of tears. 

The practice of depletion, which was forgery largely followed 
by ophthalmic surgeons, is now confined within narrow limits. It 
seems scarcely credible, but is none the less a fact, that it was once 
customary to bleed copiously from the arm in iritis and in purulent 


ophthalmia, and even to follow the bleeding by the application of - 


countless leeches. It isa curious matter of history that the various 
devices for making a leech take more than once had their origin 
in the enormous demand for these creatures which was occasioned 
by the epidemic of contagious ophthalmia that prevailed in Berlin 
in the year 1820. At the present day we take blood in eye diseases 
only sparingly, and chiefly by two methods,—the natural and the 
artificial leech... The natural leech is very useful in many super- 
ficial diseases ; the artificial leech chiefly in those of the deeper 
parts of the eyeball. In any form of ophthalmia which is attended 
with great heat and swelling of the eyelids, in some cases of iritis, 
and in some cases of injury, including many operations for cataract, 
a leech may often be usefully apphed. The best position is usually 
over the frontal bone, immediately external to the margin of the 
orbit, and a little above the level of the external canthus. I say 
a leech rather than leeches, because I think it undesirable to mul- 
tiply bites. When more blood is required than one leech would be 
likely to draw, the best plan is to make a free longitudinal incision, 
with a sharp lancet, into the creature when it is nearly full, and 
it will then continue sucking until it is detached, being no longer 


S 
inconvenienced by the distension of its alimentary canal and integ- 


ument. The incision should be made in the side of the leech, Wear 
its caudal extremity. The artificial leech is much more rapid in 
its action than the natural one; and is essentially a cupping instru- 
ment, adapted to take a few ounces of blood quickly from the 
temporal region. The form in common use is that of Heurteloup, 
improved by some recent modifications. The cutting portion con- 
sists of a sharp punch, capable of being set to any desired depth, 
and made to revolve rapidly by releasing a coiled spring. The 
blood is received in a glass cylinder which is pressed upon the skin 
around the wound, and which has a well-fitted piston, worked by 
a screw rod. As the operator screws up the piston, the blood fol- 
lows to fill the vacuum which is produced. The knack of appli- 
cation consists chiefly in not turning the serew too quickly; for 
otherwise, if the piston be drawn up faster.than the blood can flow, 
the pain of the operation will be considerable. Whenever this 
method of depletion is used for deepseated maladies, such as those 
of the retina or choroid, it is desirable to keep the patient in almost 
total darkness for the next twenty-four hours, so as to avoid a 
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vascular reaction by which the original congestion might be in- 
creased. 

The remaining forms of local treatment consist almost entirely 
of applications which are special to particular. maladies, and will 
be described when these maladies are themselves brought under 
consideration. 


UAT 2 BR OV: 
THE PRINCIPLES OF OPHTHALMIC SURGERY. 


THE eye and its appendages, notwithstanding the delicacy and 
complexity of the structures of which they are composed, or per- 
haps even by reason of this delicacy and complexity, are extremely 
tolerant of discreet surgical interference, and are made the subjects 
of a great variety of operations. Some of these have for their 
object the removal of an opaque substance from the visual track ; 
others, the displacement of the pupil from behind an opacity 
which does not admit of removal; others, the liberation of the 
iris from restraint, or the establishment of a free pupillary opening ; 
others, the diminution of injurious intraocular tension. The 
foregoing aim at the preservation, the improvement, or the resto- 
ration of sight, and may be regarded as the capital operations of | 
ophthalmic surgery ; while a secondary group 1s formed by those 
which are chiefly designed to improve the appearance of the pa- 
tient, such as the operation for squint,' or for staining and conceal- 
ing a conspicuous corneal cicatrix. A third group, which may be 
illustrated by operations for malposition of the eyelids, holds a 
somewhat intermediate position, and its members may be produc- 
tive of both visual and cosmetic improvement ; while there will 
still remain a few procedures which are only called for under ex- 
ceptional conditions, or for which it would be difficult to find an 
appropriate classification. It is manifest that an account of the 
details of any particular operation will be most appropriately 
given in connection with an account of the conditions which the 
operation is intended to relieve; but there are certain considera- 
tions which are applicable to ophthalmic operations generally, and 
which it seems possible to bring together, to the saving both of 
time and space, within the limits of a preliminary chapter. 


1 [The operation for squint has often a higher purpose than mere cosmetic effect, 
viz., the restoration of binocular vision. ] 
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The operative surgery of the eye is an art which demands, from 
any who would either understand or practice it, a careful and two- 
fold study: first, a study of the mechanical acts that are to be 
accomplished, and of the difficulties that may interfere with their 
accomplishment; next, the training of the hands to the uses to 
which they are to be put. Such study, moreover, should not be 
considered superfluous by any surgical practitioner, however little 
he may design to be an ophthalmic specialist ; for, as there are 
conditions in which the prompt performance of iridectomy is at 
least as essential to the preservation of vision as the prompt per- 
formance of herniotomy, or the prompt deligation of an artery, 
can ever be to the preservation of life, so no one should think him- 
self entirely fitted to enter upon the responsibilities of surgical 
practice until he has prepared himself for the discharge of either 
duty in an efficient and creditable manner. 

The means by which the objects of the ophthalmic surgeon are 
accomplished are the instruments which are employed and the 
hands which employ them. Surgical mechanicians have provided 
us with instruments in almost infinite variety; but the hands 
take precedence of them all, and deserve our earliest and most 
eareful consideration. It was said, first, I believe, by Beer, and 
has been repeated by many since his day, that an ophthalmic 
operator must spoil a hatful of eyes before he cures one. As the 
instruments of any period are a fixed quantity, and as adequate 
knowledge concerning when and why to operate may be obtained 
by attentively observing the practice of others, it is manifest that 
the hatful of eyes must be a sacrifice offered up to the training of 
the hands. If: we regard Beer’s saying as even a gross exaggera- 
tion, repeated chiefly for its vivacity and its force, we cannot thus 
explain away the familiar maxim of political economy that all 
learners spoil a portion of raw material. This maxim expresses 
one of the verities of life; and a surgeon who learns to operate 
by using the eyes of human. beings to begin with, and by thus in 
time gaining manual dexterity at haphazard—gaining by sheer 
practice the power to do things well which he at first did badly, 
although he may eventually become skilful, obtains his skilful- 
ness at an unwarrantable cost. Instead of seeking such dearly 
bought experience, it is better first to consider carefully the nature 
of the mechanical acts which are to be undertaken, and then to 
see how far, and by what means, the hands can be trained to the 
possession of the qualities required from them. There is a con- 
trivance, with a name in shopkeepers’ Greek, by which persons 
learning to play on musical instruments may acquire strength 
and flexibility of finger without the production of sounds dis- 
tressing to those in their vicinity; and on the same principle 
the hands of most persons may be so far educated, before a human 
eye is touched by them, as to render the accidents which may 
result from awkwardness unlikely, if not impossible. I say of 
most persons, because there are some to whom the nature of their 
organization denies the attainment of any kind of mechanical 
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skill. Those cannot become ambidextrous who have been born 
ambisinistrous ; and a want of power readily to estimate nice dif- 
ferences in the degree and the direction of exerted force seems to 
be, occasionally at least, the result of some structural peculiarity 
in the muscular or nervous system. It is perhaps peculiarity 
rather than defect, for it constitutes a characteristic of certain 
races, and also, I think, one of the most marked organic differences 
between the sexes. It is a curious fact that the industry of silk- 
throwing, which is profitably pursued in many northern counties, 
has died out in, and has been driven away from, the west of En 
land, on account of the excess of waste produced by the want of 
manual, or rather of digital, cleverness on the part of the children. 
The children of the operative classes in the west seemed not to be 
endowed with fingers and thumbs to be used in piecing broken 
threads, and to have no idea of any lesser grasp than a handful, 
gained by shutting the fingers collectively against the palm. The 
Hebrews, again, obviously as a result of the traditions by which 
their national life has been controlled, are conspicuously inferior 
to Gentile races in mechanical dexterity ;! and I have been told 
of a Jewish ophthalmologist, the subtlety of whose brain-work 
is unsurpassed, that he “operates from the shoulder.” No one 
who carefully watches the muscular acts of women will fail to 
perceive a tendency to do them with a sort of jerk or rush, with 
a superabundance and a sudden exertion of force, rather than 
by the gradual putting forth of the precise amount by which the 
end in view can be secured. The same tendency may be observed 
less frequently in men’; and those by whom it is displayed, if they 
have sufficiently mistaken their vocation to become surgeons, — 
would do well to recognize their weakness, so far at least as to turn 
their energies into some other channel than the pertormance of 
delicate operations upon the human subject. 

The qualities of hand which are combined in an accomplished 
eye-operator may be summed up under the following heads, each 
of which will demand a brief separate consideration: 

1. A high development of what is called by physiologists “ mus- 
cular sense ”—the faculty by which we feel and estimate the de- 
gree of force we are exerting, either in pressure or traction. 

2. The power of uniting the two hands in consentaneous move- 
ment, and of directing the intelligence to them simultaneously ; 
so that they may work smoothly and harmoniously together 
asa single organ for the attainment of a common object, and 
may both at once be equally under the control and governance of 
the will. 

3. The power to employ the left: hand, indifferently with the 
right, for the guidance and use of cutting or other instruments. 


4, Steadiness. 


1 [The distinguished ability displayed by many Jews as performers upon musical 
instruments would seem to tell against the author’s generalization as regards that 
race; nor do women seem to be at all wanting in the capacity for being “trained to 
perform work requiring delicate and accurate use of the hands. ] 
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It is by means of muscular sense that we are able to combine 
the precise degree of force which will accomplish our end with 
the utmost gentleness in its application. There is a period in 
cataract extraction in which the operator may require important 
help from an assistant, and in which the value of a cultivated 
muscular sense is often exhibited in a striking manner. Itis when 
an incision has been made into the anterior chamber, the aqueous 
humor has been evacuated, and the eyeball, rolled upwards by the 
reflex action of the superior rectus, must be drawn somewhat 
down before iridectomy can be performed. For this purpose a 
pair of forceps should be made to close almost imperceptibly upon 
the conjunctiva and its subjacent tissue, and traction should be 
applied so gently that the eye will roll quietly down as soon as the 
muscular resistance is overcome. There will then be no strain 
upon its coats, and no gaping of the wound, unless the action of 
the superior rectus should be spasmodic, in which case a more 
profound anesthesia would be indicated. But if the assistant 
snatches the conjunctiva hastily, and drags upon it rudely, it may 
well happen that the wound will gape, the zonule of Zinn be rup- 
tured, and the vitreous humor prolapse. The necessary gentle- 
ness does not imply slowness; but it implies that the first exercise 
of force shall be less than the amount required, and that the de- 
ficiency shall be made up by gradually increasing effort. The 
same principle applies not only to all forms of forceps traction, 
bat also to all incisions in the eye, which, while they are pri- 
marily punctures, should never be plunges or stabs. In making 
them we should place the point of the knife or needle upon the 
spot to be penetrated, with a pressure which increases in propor- 
tion to the resistance, but so gently that the speed of movement 
of the instrument is not accelerated when the resistance is over- 
come. In the aged, and in eyes which have been long diseased, 
we often find the cornea soft, thin, and flaccid ; and if we were to 
apply to such eyes a knife or needle, with the fuil pressure which 
would be necessary in order to penetrate a healthy cornea, we 
should ineur risk of driving the point of the instrument further 
than it was intended to go, while the shock or coneussion to 
the eyeball would tend to expel the aqueous humor, which it 
is often most important to retain. Not only in the actual steps of 
an operation, but in all preliminary proceedings, in the estimation 
of tension, in raising or lowering an eyelid, or in testing the steadi- 
ness of the globe and the sensitiveness of the ocular surface, the 
touch of the finger should be as gentle as the fall of a snowflake, 
while this oentleness should cover a reserve of force sufficient for 
any proceeding which circumstances may demand. 

‘The consentaneous movement of both hands is demanded by 
the frequent use of two instruments at once within the eye, and 
still more by the practice, now become almost universal, of fixing 
the eye by forceps or other contrivances. The fixation instrument 
may be used either to steady the globe in some required position, 
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or to move it somewhat against the edge of the cutting instru- 
ment; and in either case it should exert no undesigned pressure, 
and should never be for gotten by the consciousness. An unprac- 
ticed operator, when using a knife or needle in one hand, is very 
liable unconscious! y to make pressure with the forceps in the other, 
and in this way may do mischief which a proper governance of the 
comparatively passive hand would have avoided. 

The requirement of ambidexterity arises from the circumstance 
that it is generally most convenient for the operator to stand be- 
hind the head of the recumbent patient, while, at the same time, 
the projection of the nose renders it necessary that nearly all inci- 
sions should be commenced from the temporal side. A few not 
otherwise unskilful oculists have failed in attaining ambidexterity ; 
and some of these have displayed sufficient human nature to con- 
temn in others the accomplishment which was denied to themselves, 
or which they had not taken sufficient pains to acquire. By 
methods more or less awkward, by coming round in front of the 
patient for the left eye, and by committing fixation to an assistant, 
it is doubtless possible to do most ophthalmic operations with the 
right hand alone. I have heard of one surgeon who places his 
patient upon a chair, and then seats himself upon the patient’s 
knees, in order to get at the left eye with the right hand. His 
contrivance is undeniably ingenious, but the ingenuity is perhaps 
somewhat perverted. No one who has paid adequate attention to 
the subject can entertain a doubt that the ordinary incapacity of 
the left hand does not depend upon any great organic difference 
between the two, but that it is chiefly a result of the customs of 
society, in compliance with which children are chidden and re- 
strained whenever they attempt to do with the left hand anything 
which is ordinarily done with the right. In the collected works 
of Benjamin Franklin there is an interesting paper on this subject, 
written in a quaint serio-comic vein, and entitled The Complaint 
of a Neglected Half-Brother. Franklin makes the left hand declare 
that it had an equal birthright with its fellow, but that all its 
powers have been repressed and rendered useless by adverse circum- 
stances. Not only has it never been tanght a trade, but it has 
never been permitted to apply itself even to the humblest forms of 
industry. Itis not so generally known as it might be that the 
difficulty of a first attempt at writing with the left hand depends 
almost entirely on the direction of the movement from left to right, 
and on the customary slope of the letters. It 1s comparatively 
easy to write with the left hand the reverse way—that is, to execute 
with the left hand a movement analogous to that which we con- 
stantly execute with the right. Any person who is temporarily 
deprived of the right hand may conduct correspondence with the 
lett by writing with a style the reverse way, on thin paper with 

carbonie paper underneath. The sheet must then be turned over 
to be read, and the words will run in the ordinary fashion. Sufh- 
cient ambidexterity for the use of the knife in the left hand will 
follow, as a matter of course, from the training necessary to afford 
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complete mastery of fixation instruments; and full surgical ambi-_ 


dexterity may usually be attained with a very inoderate degree of 
practice and trouble. 

[In discussing the importance of ambidexterity to the surgeon 
the real question is whether it is, on the whole, better to train the 
left hand chiefly as an aid and hel per to the right hand, or to 
attempt to make it do all kinds of work interchangeably with the 
right hand. Surgeons of the highest eminence, and of unquestioned 
ability as operators, differ as to how far it is profitable to train 
the left hand to take the leading part in certain operative manipu- 
lations, and there can be little. question that ditlerent operators 
will continue to hold different views upon this subject. The obvi- 
ous rule for each surgeon would seem to be to operate in the way 
in which he finds that he ean operate best, and this is for many 
surgeons to let the right hand always take the leading part and to 
train the left hand, mainly or exclusively, to aid and second the 
right hand. A high degree of ambidexterity is certainly an elegant 
accomplishment, but the power to acquire it varies with different 
persons, and inability to reverse the usual relation of the right and 
left hand to each other is not among the weightier disqualifications 
for even the most delicate branch of operative surgery. | 
For good operating absolute steadiness 1s indispensable, because 
the commencement or the course of an incision should not deviate 
by the fraction of a line from the previously formed plan of the 
surgeon, and because it is often necessary to introduce a blunt 
instrument, such as a hook or closed forceps, through a small open- 
ing previously made for the purpose. In order to avoid, in such 
cases, premature loss of aqueous humor, as well as to avoid any 
bruising of meighboring parts, the blunt instrument should be 
placed ‘at once between the lips of the puncture prepared for its 
reception. Steadiness, as a mere physical attainment, is one of the 
results of training ; but there is an unsteadiness produced by mental 
causes, by anxiety to do right, or by want of self-reliance, which 
may amount to a positive disqualification for operating, and which, 
in its minor degrees, is best met by avoiding the more delicate 


procedures until time has been given for the gradual growth of. 


confidence, and for the gradual influence of success. 

In order to train the hands to the acquirement of the qualities 
above described, there is a great deal that may be done by simple 
means, in the many broken periods of leisure which so constantly 
offer themselves and are so constantly thrown away. In speaking 
of the ophthalmoscope, I have tried to point out that the mastery 
of any complicated mechanical procedure should be obtained piece- 
meal; the eventual combination of different movements being far 
more ‘easy than their simultaneous acquisition. On this principle 


the first thing to be done, as a preliminary to operations upon the - 


eye, is the practice of equal and consentaneous movements of the 
hands. Free drawing with both at once is perhaps the best exercise 
for this purpose. ‘lhe paper should be placed on.a desk, conve- 
niently sloping so as to support the ulnar ‘margins of the hands 
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just in front of the wrists, and then two similar curves should be 
drawn simultaneously by the fingers only, so as to meet in, or to 
proceed from the same point. Two pencils should at first be used, 
and it will be found that several difficulties have to be overcome. 
The left hand will lag behind the right, and will move with less 
freedom, so as to form a smaller curve, and to form it more slowly. 
When the power of simultaneous and similar movement has been 
gained, there will still be differences in the amount of pressure 
exerted ; and these differences may be rendered visible by substi- 
tuting fine pens for pencils,so that the degree of pressure will 
determine the thickness of the line. To such exercises many short 
intervals of time may be profitably devoted, with the result that 
before long the two hands will be combined by the volition and 
intelligence into one machine, made up, indeed, of essentially inde- 
pendent parts, but still capable of combined and harmonious action. 
There will yet be much room for cultivating the frequently neg- 
lected muscles of the left hand, and for accustoming them to exe- 
~eute combined and delicate movements. In the way of mere 

gymnastic training, a good exercise is to slip a moderately strong 
elastic ring over the conjoined tips of the fingers and thumb, and 
then to separate and approximate them by turns. For combined 
muscular action, drawing, or fingering a musical instrument with 
the left hand, will both be useful, and by such meaus it will soon 
become easy to perform with it any manipulation which it can 
ever be required to accomplish. 

W hen the hands have become accustomed to work together, and 
to work with equal speed, delicacy, and force, 
there is a simple mechanical contrivance, Fig. 87. 
shown in Fig. 87, which may be used yet 
further to facilitate the acquirement of dex- 
terity. It is a mask representing the human 
face, and set upon a jointed pedestal capable 
of being fixed at any angle, so as to render 
the plane of the face vertical, horizontal, or 
inclined. Behind holes corresponding to 
the orbital openings there are spring clips, 
constructed to hold artificial eyes, or the 
eyes of animals, and fixed to spiral springs, 
so that the inserted eyes obtain somewhat 
of the natural mobility. By the aid of this 
mask it is possible to imitate very closely 
the physical conditions under which oper- 
ations are actually performed. At first the 
orbital hollows may be left vacant, in order 
to practice holding the knives and needles 
required. An instrument in a handle should 
be held like a pen between the thumb and 
first two fingers, while the remaining fingers 
and a portion of the ulnar margin of the 
hand rest upon the brow; and the position should be such that the 
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fulcrum need never be shifted, and that all necessary movements 
may be performed by the simple flexion or extension ot the grasp- 
ing fingers. In this way the operator should be able to touch 
every part of the margin of the orbital opening; and to execute 
any thrusting or cutting movement within its limits. Next, the 
orbital hollows may be filled with something to represent eyes. 


Small wooden balls, covered with white leather, on which a circle — 


is drawn to represent the corneal margin, are very convenient to 
begin with. The leather covering may be seized by fixation for- 
ceps, and the operator may proceed to mark the corneal margin 
by minute dots placed at close and regular intervals. If he use a 
fine pen, he will produce a permanent record of his power to place 
the point of an instrument precisely upon a selected spot; and he 
may next proceed to connect any two dots by a line. The eyes of 
recently killed animals may then be inserted, and upon them all 
the steps of the principal operations may be performed. The best 
eyes are those of pigs, cats and rabbits; the two latter being 
especially well adapted for operations upon the iris. The animals 
should be killed by some method which does not produce extreme 
dilatation of the pupil, otherwise there will be hardly any iris to 
seize. In pigs and sheep the iris 1s of a structure which scarcely 
at all represents that of the human eye; but the cornea, allowance 
heing made for its greater thickness, is sufficiently well adapted 
for the requirements of practice. 


The first impression produced by the foregoing paragraphs will. 


probably be that I advise all who wish to operate upon the eye to 
take a great deal of preliminary trouble. Such is precisely my 
recommendation. It has been well said that what the vulgar call 
genius is little more than a capacity for taking trouble; and in this 
particular matter [am sure that the trouble will be ‘well repaid. 
A surgeon who obtains a junior appointment to an ophthalmic 
hospital, for example, will some day be called upon to operate for 
the first time—perhaps suddenly, in an emergency, such as acute 
glaucoma, perhaps under the ken of critical observers, before whom 
he will be especially desirous to acquit himself well. If he has 
trained his hands, not necessarily in the precise way that I have 
suggested, but in ‘accordance with the principles underlying my 
suggestions. he will find himself familar with the. nature of the 
task he is called upon to undertake, and will approach it as a skilful 
craftsman, and not, as might otherwise befall, as an awkward and 
blundering novice. I beleve it is impossible to acquire manual 
dexterity merely by watching others; partly for the reason that 
the facile working of a finished operator conceals from spectators 
the difficulty of that which he accomplishes. His skill is like the 
simplicity of perfect English composition, which, as Dugald Stewart 
long ago said, induces the reader to think that he also could write 
ina similar manner. It has more than once been my lot to see 
attempts to operate upon the human eye made by a surgeon who 
did not even know how to hold the instruments he was about to 


misuse; and I can conceive few things more painful than such a 
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spectacle, except the reflections that would afterwards be suggested 
to him by the inevitable consequences of his so-called operation. 

I proceed now to the consideration of instruments, of which, as 
I have said, there exists an almost bewildering variety. Charriére, 
of Paris, has formed a museum of forgotten eye instruments, with 
which to demonstrate to ingenious persons the truth of Solomon’s 
dictum, that there is nothing new under the sun. I should be 
afraid to say how many specimens this museum contains. But 
the instruments now living, so to speak, and familiar to us, may be 
divided into two great classes: the essential, which are the repre- 
sentatives of inventive ingenuity, and the superfluous, which are the 
representatives of inventive awkwardness. The former class have 
been contrived by good mechanicians, the latter by bad surgeons. 
There are certain things for which the fingers cannot be spared, or 
which they cannot do, and for these things instruments are essential. 
The fingers cannot be spared to hold open the eyelids; and there- 
fore, as the fingers of an assistant would be in the way, specula 
are essential. ‘The fingers cannot fix the eyeball without exerting 
dangerous pressure, and therefore fixation instruments are essential, 
The utility of iris forceps, of hooks, of scissors, of cutting blades 
of different sizes and shapes, requires no demonstration ; ; and each 
of these must be adapted to the work it is intended to perform. 
But in all ages and countries the bad workman has complained of 
his tools, and the good workman has produced the most varied 
results by the most simple means. A man who is very awkward, 
and whose awkwardness is perpetually bringing him to grief, hits 
upon a contrivance by which he hopes that this natural result may 
in some degree be obviated. He calls his contrivance an invention ; 
and, like those persons of whom it is said that their glory is in 
their shame, he is often somewhat proud of it. Many surgeons 
of great and deserved repute have invented each a single instru- 
ment, such as Beer’s knife or Tyrrel’s hook; and some have in- 
vented more than one, chiefly because they have struck out some 
new procedure for which new appliances were indispensable. But, 
asa rule, the invention of many instruments by a surgeon may 
be accepted as a sufficient proof of his clumsiness; and when, 
without valid reason, any single operator has his peculiar scissors, 
and his pecuhar hook, and his peculiar forceps, and his peculiar 
scoop, all called after his name, it is more than probable that the 
gift of fingers has not been bestowed upon him. The safest man 
is he who never invented an instrument in his life, but whose daily 
practice affords evidence that he can use those which have been 
invented for him by others. 

The instruments which come first under consideration are the 
so-called specula, for separating and fixing the eyelids. The con- 
ditions to be fulfilled by them are that they should be self-retaining 
and not liable to slip; capable of being” adjusted to any desired 
width of opening, and stiff enough, when fixed, to resist the action 
of a strong orbicularis; that they should exert no pressure upon 
the globe, should be readily inserted and removed, and never in 
the way of the operator. I know only one form in which these 
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desiderata are combined ; and that, which is shown in Fig. 38, was — 
designed by Mr. Foveaux, of the firm of Weissand Son. It opens 
to any width that its cross-bar will permit, and can be fixed at 
any point by the screw stop. The cross-bar is too near the eye, 
and the limbs of the speculum are too stout, for the latter to be 


Fic. 38. 


bent or closed by muscular effort, and the curve removes the bar 
quite out of the way of the handles of the instruments. The 
speculum is reversible, and may be used for either eye; but it is 
well to have two sizes, one for young children, the other for older 
children and adults. It must be introduced gently, when nearly 
closed, and with the bar on the temporal side, and its limbs must 
then be separated to the required extent, so as to put the lids fully 
upon the stretch, and fixed by a turn of the screw. It should 
not open of itself by a spring at the joint, but should be opened 
by putting two fingers between the limbs and separating them ; 
for it will be found in practice that a speculum with a strong 
spring will occasionally slip from the fingers of the surgeon during 
introduction or removal, and may then strike a smart blow upon 
the eye.! When properly adjusted, the curved parts under the 
lids should be too far asunder to press upon the globe themselves, 
or to allow the lids to do so, and the general direction of the in- 
‘sstrument should be horizontal, neither inclined downwards to- 
wards the cheek, nor upwards towards the temple. A great many 
modifications of this form may be found in shops; but they are 
all, I think, modifications for the worse. Grooved plates to receive 
cand contain the eyelids, pins to run across over the eyelids, elabo- 
rate cross-bars between the limbs, and studs to limit the extent of 
opening or closing, are all very pretty to look at, but are of no 
practical advantage, and are to be condemned as unnecessary de- 
partures from simplicity. Thereisa dif- 
ferent form, the invention of Dr. Noyes, 
of New York, which is sometimes use- 
ful. As shown in Fig. 39,it consists of 
two short limbs working by rack and 
pinion on a curved aluminium bar. This 
bar is always placed next the nose, so 
that the speculum is not reversible, and 
a separate one is required for each eye. 
The advantage of Noyes’s speculum is 
that it leaves the temporal side quite 
open and free; and this is convenient 


1 [This objection does not apply to specula made with a weak spring, and they 
are certainly much more conveniently handled. ] 
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for some purposes, especially for division of the external rectus 
muscle, or for introducing instruments into the vitreous chamber. 
But its bar on the nasal side somewhat interferes with fixation, and 
diminishes the usefulness of the contrivance for operations in general. 
When the speculum is properly adjusted, the eyeball itself is 
unrestrained, and is freely movable in all directions; but as a pre- 
liminary to delicate and carefully planned incisions, it must be 
steadied and held fast. For this purpose, many meritorious in- 
struments have been invented; but those most useful are three in 
number, the double hook, the conjunctival fixing forceps, and the 
sclerotic fixing foreeps. The double hook, shown of natural size 
in Fig. 40,is an old instrument lately revived. It is held between 
the forefinger and thumb, and placed lightly upon the 
conjunctiva near the corneal margin, with its shaft and = P16. 40. 
handle in the direction of a line drawn through the point 
of impact to the centre of the eyeball. The handle is 
then made to rotate, so that the points bury themselves 
in the conjunctiva, and, turning in opposite directions, 
twist the tissues into alittle rope. The conjunctiva, thus 
twisted, is scarcely at all hable to tear; and, as the hooks 
do not let go until they are released by rotation in a con- 
trary direction, the instrument may be left in position 
between the different steps of an operation, and may be 
passed from hand to hand. ‘The operator may fix the eye 
himself for his first incision, may give the hook to an as- 
sistant during a subsequent procedure, and may eventually 
resume it, without having to take a second hold, and 
therefore with only one conjunctival wound. W hen done 
with, a movement of backward rotation liberates the 
points instantly. The conjunctival fixing forceps have a 
flat blunt extremity when closed, and one blade has two 
little teeth, which are received between three correspond- 
ing teeth of the other. Fig. 41 shows the entire instru- 
ment, and, at A, B, and c, the points, both open and closed, 
of natural size. In use, the instrument is directed to the 
centre of the eyeball, and is gently pressed upon the con- 
junctiva, near the corneal margin, with the blades sepa- 
rated to the extent of one or two lines or more, according 
to the degree of laxity of the membrane. The blades are 
then closed, in such a manner that they pinch up not only 
a fold of conjunctiva, but also the subconjunctival con- 
nective tissue; and the extremity of the closed forceps 
must be kept in gentle contact with the glove while the 
requisite traction is being applied. This instrument 
holds well in young and healthy eyes, if it is used in the 
manner described ; but, in the aged, and after prolonged 
inflammation, the conjunctival tissues often tear with 
great readiness, and then the forceps are not only liable 
to produce troublesome lacerations, but also to lose com- 
mand of the eyeball at some critical period of an opera- 
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tion. The same accidents happen much more readily with blades 
that are too fine at their extremities, or that have only one and 
two points instead of two and three; and they will happen with 
any instruments, or in any eyes, if too small a fold of conjunc- 
tiva is pinched up, and if this fold is lifted off the sclerotic. The 
surgeon is therefore to some extent dependent upon an assistant for 
the proper application of the instrument, and it 1s judicious, before 
commencing an operation, to see that the assistant thoroughly un- 


derstands this part of his duty. An operator who is ambidextrous 
will only require an assistant to fix 


when he is himself using two instru- 
ments of other kinds;' but some who 
are not ambidextrous cominit fixation 
to another even in their primary inci- 
sions upon the left eye. This course 
should always, if possible, be avoided ; 
i for, however expert the assistant, there 
can never be the same cousent between 
the hands of different people as be- 
tween the hands of the same person, 
and the harmony between the fixing 
| and the cutting hand should be abso- 
i lute.. While the one presses the sharp 
| | instrument into the eye, the other 
. should lift or rotate the eye towards 
i the instrument. It is said that when 
| two surgeons are associated in lithot- 
j . omy the one who is the more skilful 
| should hold the staff, and in like man- 
| ner, if fixation and incision are to be 
divided, the post of honor should be 
| 
| 
: 
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to undertake the former duty. ‘The 
sclerotic, or perforating fixing forceps, 
| obviate all risk of tearing the conjunc- 
| tiva. ‘They were contrived about the 


{ 
i same time by Mr. Bader, of Guy’s 
\ | Hospital, and by M. David, of Angers. 
| |) Each blade terminates in a single fine 
| | sharp point, and the two points cross 
: | to the extent of a line, as shown in 
1 ° Fig. 42. In use, the forceps are closed 
O until the points are about a line apart. 
These points are placed on the sclerotic, 
immediately external to the corneal 
margin, and are directed towards the centre of the eyeball. They 
are then driven in and closed by a simultaneous movement, and 
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1 [An operator not ambidextrous will ordinarily fix the eye with his left hand 
while making the incision with the right hand. By ambidexterity we understand 


the power of using the two hands interchangeably ] 


FIXATION FORCEPS. AOL 


they hold the eye with a grasp which never gives way. They 
seldom perforate the anterior chamber; but their doing so would 
be unimportant, as they fill their own punctures until they are 
removed. JI have never seen these punctures become the seat of 
irritation, or give any subsequent trouble, and I have employed the 
perforating forceps in a very large number of cases. My practice 
is to use them in order to incise the eyeball, but to lay them aside 
for the conjunctival forceps in the subsequent steps of an operation ; 
on the ground that the pressure required to give them their hold 
may do mischief, by starting the lens or vitreous body, when once 
the support of the aqueous humor is withdrawn. I have seen 
surgeons attempt to use these forceps by pinching up a fold of 
conjunctiva between their points; but in this way ‘their action is 
very unsatisfactory, and I mention the practice rather for avoid- 
ance than for imitation. The sclerotic forceps have lately been 
a good deal superseded by the double hook, which is perhaps 
better for general purposes; but the forceps are invaluable for 
operations requiring great nicety of incision, as, for example, in 
removing the apex of a conical cornea. The conjunctival forceps 
have a special application in the last stage of cataract extraction ; 
when besides fixing the eye, their blunt extremity can be made to 
exert a carefully regulated pressure which may much promote 
the exit of the lens; although, under all other circumstances, the 
exercise of pressure ‘during fixation should be sedulously avoided. 
In all operations the fixation instrument, of whatever kind, should 
take its first hold at a point near the corneal margin, opposite to 
the centre of the projected incision; and it may be afterwards 
applied wherever circumstances may require. The traction exerted 
should always be in the direction of that of one of the recti 
muscles, so as to rotate the eyeball upon its centre, but not to 
drag or lift it from its place. It 1s important to be able to release 
fixation forceps at a moment’s notice, as in case of efforts to vomit, 
or of escape of vitreous humor ; and therefore the spring catch, 
with which they are sometimes fitted, should under all circum- 
stances be discarded. Locked forceps would also be liable to drag 
or press upon the eye by their weight, and they are too heavy to 
be passed from hand to hand when in position. Notwithstanding 
the trifling wounds which they inflict at each closure, the operator 
must be content to relinquish his hold whenever fixation ceases 
for the moment to be required. 

The ciliary region is carefully shunned by surgeons, on account 
of the lability to sympathetic ophthalmia which attends upon 
wounds that implicate it; and the sclerotic behind the ciliary 
region is only penetrated or incised in a small number of cases. 
Speaking generally, and as far as the external tunics are concerned, 
the domain of ophthalmic surgery consists of the cornea and the 
corneo-scleral junction, perhaps including in the latter an extremely 
narrow annulus of true sclerotic, which must be wholly anterior 
to the plane of the front surface of the iris. Wounds of the 
cornea, which always leave a discoverable cicatrix, sometimes 
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leave a conspicuous opacity ; and the non-vascular membrane does 

not heal with either the same celerity or the same certainty as the 
vascular area which surrounds it. Surgical incisions, therefore, 
are by choice situated in the corneo-scleral junction; but needle 
punctures, which are insignificant as wounds, may be made in the 
cornea itself without scruple. It is often necessary to make them 
there, because it is often necessary to use needles in the pupillary 
space, either to break up a cataract or to lacerate or detach a film 
of capsule or false membrane. If this were done from the corneo- 
scleral junction, the needles could not be directed to the required 
spot without exerting pressure upon the iris ; whereas, from any 
point of a circle lying about midway between the centre of the - 
cornea and its margin, needles may be passed into a dilated pupil 
without touching the iris at all. Sometimes, of course, it may be 
necessary to incise the cornea; but in such case the cutting edge 
should be used sparingly, and the wound should be as far from the 
centre as circumstances will allow. In making any puncture or 
incision, it is necessary to remember that the cornea is laminated, 
and that its lamine are parallel to the curvature of its surface. 
It is not difficult to entangle a point between these laminee, and to 
separate them for a considerable space before completely pene- 
trating the membrane. In order to avoid such a mischance, the 
axis of the sharp instrument must be perpendicular to its point of 
contact, and must be directed towards the centre of the eyeball, or 
nearly so, until the anterior chamber is penetrated. Then, if the 
object is to carry the instrument through the cornea into the 
pupillary space, the thrust may be continued in the same direction ; 
but at the corneo-scleral junction the direction must be changed, 
in order to avoid wounding the iris. As soon as the point is seen 
in the anterior chamber, it must be inclined forwards by a back- 
ward movement of the handle, so that the blade, in its further 
entrance, may pursue a course parallel to the surface of the iris, 
or even a little advancing from it towards the inner surface of the 
cornea. The latter direction is especially necessary when the blade 
is to reach or cross the pupillary area, because then, if inclined 
ever so little backwards, it may either penetrate the crystalline 
lens or become entangled in the opposite margin of the pupil. A 
puncture in the corneo-scleral junction must hence be made with 
great care and gentleness, not with a hasty thrust or stab, which 
might drive the point into the iris, or through the iris into the 
lens, before the operator became aware of what he had done. It 
is the more important to be careful, because the power to carry a 
blade safely into and across the anterior chamber depends upon 
the retention of the aqueous humor. If this is suffered to escape, 
the iris and lens are projected forwards against the cornea and a 
knife would be hable to come in contact with them. Eye instru- 
ments, as a rule, are made to increase in size from their points 
backwards,' so that they may fill their own incisions completely, 


1 [This is true of knives only, and not of all knives: Von Graefe’s linear cataract 
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and may prevent loss of aqueous humor as long as they are ad- 
vancing ; from which formation it follows that they cannot be par- 
tially withdrawn to recover a false step, and then pushed on in 
another direction. If the point should become entangled in the 
iris, and cannot be released by a backward movement of the 
handle, it would generally be necessary to withdraw the blade 
entirely, and to defer the operation until the anterior chamber had 
refilled, or even until the wound had united. 

The instruments used for penetrating the anterior chamber are 
of two kinds, needles and knives, and each of these may be sub- 
divided into two classes. The needles are either perforating or 
cutting, the knives either lance-shaped or linear. 

The perforating, or cataract needle, shown in natural size at 
A, Fig. 48, is of all eye instruments that which requires the most 
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perfect and finished workmanship. It consists of a polished 
cylindrical shaft, terminating in a fine lance-shaped head, which, 
within narrow limits, may be larger or smaller according to cir- 
cumstances. But the head and the shaft must bear such a pro- 
portion to each other that the latter may accurately fill the open- 
ing made by the former, neither being tight enough to interfere 
with free movement of the point within the eye, nor loose enough 
to permit the aqueous humor to escape. A pyramidal shaft, 1n- 
creasing in thickness towards the handle, would soon arrest the 
onward progress of the point, and would often arrest it prema- 
turely, before the surgeon had carried it as far as he desired. A 
shaft tapering the other way, or with:a flaw in the circularity of 


knife, for instance, is of uniform width and thickness throughout the greater part 
of its length. Of needles, those used in the old operation of couching were made 
slender in the shank, so as not quite to fill the hole made in the sclera by the lance- 
shaped point, while needles for operations in which the anterior chamber is entered 
by perforating the cornea are made with a shank of strictly uniform diameter, and 
of such size as accurately to fill the opening made by the lance-shaped point. j 
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its outline, would allow the aqueous humor to leak out by its side. 
The shaft is about an inch in length, and is fixed in a slender, 
smooth, ivory handle, nearly four inches long, and octagonal in 
section. Upon one of the sides a conspicuous mark—the maker’s 
name or some other, is stamped in black characters—and this side 
should be in the same position in introducing the needle and in 
withdrawing it, so that the lance-head may pass out again through 
its linear wound of entrance, without converting this into a cross- 
cut, as it would do if its original direction had been changed. 
Some needles, resembling those above described in other respects, 
have an abrupt enlargement about the middle of the shaft, as 
shown at B, Fig. 43. “These are called “ stop” needles, and ‘the 
enlargement is intended to prevent them from penetrating too 
deeply. The contrivance would perhaps be useful if the needles 
were to be worked by machinery, but for surgically educated fin- 
gers it is at least superfluous.' The cutting needles, c and p, Fig. 
43, are, in fact, very fine two-edged knives chiefly used for making 
small incisions through the cornea, or for performing paracentesis 
of the anterior chamber. The figures represent the maximum and 
minimum sizes; and, as the blades are straight, they are only 
available for the temporal side of the eye. 

The lance-shaped knives—Fig. 44—are intended to complete an 
incision by a single thrust. They are therefore two-edged, their 
sides meeting at an angle proportionate to the width of the blade, 


oO 
which -varies according to the length of the intended incision. 


Sometimes, as in the fwo central figures, the blades are simply 
angular; sometimes they are angular in front, and parallel-sided 
farther back. Ina very narrow knife, like that to the left, which 
resembles a cutting needle, the sides curve from the point into 
parallelism ; but in a broader blade like that to the right the 
change is abrupt. The object of having parallel sides is that the 
internal opening may be as large as the external; and, in order 
that this object may be fulfilled, the anterior or angular part of 
the blade must not be too long to pass entirely into the anterior 
chamber of an ordinary eye, so that the parallel part may come 
into operation. I have seen broad knives in which the maker, 
desirous to diminish the angle formed by the cutting edges, had 
lengthened the angular part so much that the parallel-sided part 
could never by any possibility enter the eye, and might as well 
have been altogether absent. Very broad blades, therefore, have the 
manifest disadvantage of large cutting angles, which cause them 
to encounter increased resistance from the tissues; and they have 

the additional disadvantage that the extremities of the wounds 


they make come forward into the cornea, although the centre may 


1 [The stop needle is the invention of Mr. Bowman, and is highly valued by 
most operators: in operations with two needles the ‘‘stop”’ affords an efficient and 
convenient means of fixing and steadying the globe. Mr. Bowman has also recom- 
mended a form of lance-knife made with a stop, for cases in which it is desired to 
make two corneal incisions in certain operations for closed pupil. ] 
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be fairly behind the margin.' On both accounts they are better 
avoided, especially as it is not difficult, with a knife of medium 
width, to enlarge the incision at one end in the act of withdraw- 
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ing the blade. In all lance-knives the blade should form with the 
shaft an angle of about 150°, so that the handle may clear the 
upper margin of the orbit or the projection of the nose, and an 


1 [This can occur only when the point of the knife is turned forward into the 


concavity of the cornea, and it may be prevented altogether by having the flat of 
the knife slightly hollowed out like a razor-blade. ] 
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incision may be made with equal facility at any part of the 
corneal margin. In using a lance-knife it is held somewhat like 
a pen, between the thumb and first two fingers, in the left 
hand for the temporal side of the left eye or the “nasal side of the 
right, in the right hand for other parts of either. The operator 
stands behind the head of the recumbent patient, whose feet should 
be towards a window so that a good light may fall directly upon 
the face. Having selected a knife of Suitable width, its point is 
to be placed on the eye at a solleea spot, about half a line behind 
the corneal margin, fixation having first been made at the opposite 
side. The point is then directed towards the centre of the eyeball, 
and is slowly and gently pressed through the textures by exten- 
sion of the thumb and fingers, until it can be seen entering the 
anterior chamber. Then, while the thumb and fingers remain 
motionless for a moment, the direction of the blade is changed by 
a movement of the whole hand from the wrist, so as to turn the 
point forwards. It is next pushed steadily on by continued ex- 
tension, the operator not looking at the incision, but at the farther 
margin of the pupil, so as to see that the point clears the iris and 
glides over it to the other side of the chamber, until an incision 
of sufficient length has been made. If the blade were then sud- 
denly withdrawn, the aqueous humor would escape with a gush, 
and the zonule or capsule of the lens might be ruptured by the 
shock, or the lens itself might be wounded by the receding point. 
To avoid either occurrence the blade is first loosened a little in 
the incision, so that the aqueous leaks out quietly, and is then 
withdrawn, somewhat slowly, with its point directed towards the 
cornea, until it has safely passed the nearer margin of the pupil. 
Fixation must be maintained during removal, as otherwise the 
eyeball might be suddenly rolled upwards by reflex action of the 
superior rectus muscle. 

The lance-knife is chiefly nsefal for the preliminary incisions 
for operations upon the iris, in cases in which the anterior cham- 
ber retains its natural shape and dimensions. When the iris and 
lens are pushed forwards, as happens in some cases of glaucoma, 
the lance-knife cannot be introduced without much danger of 
wounding one or both of these structures ; aud the incision which 
it makes is not well adapted for the extraction of cataract. 

The linear knife—Fig. 45—is called Von Graefe’s cataract 
knife, although it dates from a period more remote than that of 
the illustrious ophthalmologist whose name has been conferred 
upon it It is single-edged, except for about a line at the point, 
and is intended to make a section of the ocular tunics by cutting 
its way out with a sawing movement, after having been intro- 
duced by puncture and counter- -puncture. Like the lance-knife, 
it should be entered in a direction towards the centre of the eye- 
ball, and turned forwards as soon as its penetration is complete. 
It fills its puncture so as to retain the aqueous humor, and may 
be carried across the anterior chamber very deliberately, but, as 
soon as its point reaches the place selected for the counter-pune- 
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ture, it should be pushed through with a quick thrust, and with 
a slight backward movement of the handle effected by rotation 
of the wrist. If this is not done, the point 

is apt to glide a little backwards within the Fo «. ie AB) 
eye, and to emerge nearer the ciliary region 
than was intended. The blade being straight 
and of a certain length, all incisions with the 
linear knife must be commenced on the tem- 
poral side of the eye. It is used chiefly for 
cataract extraction, and for iridectomy when 
there is no room for a lance-knife in the an- 
terior chamber. 

With the blades above described, every 
incision into the eyeball may be made with 
facility. There are, however, many other 
varieties, each with its fancied fitness for 
some particular proceeding, or with its real 
fitness for the hand of some particular ope- 
rator. Beer’s knife [Fig. 46],.the blade of 
which is a right-angled triangle, cutting at 
the acute angle or point and along the hy- 
pothenuse, held its ground as a cataract 
knife fur a century, and has only been super- 
seded in our own day since the operation of 
flap extraction has fallen into disuse. It is 
a valuable substitute for a scalpel in opera- 
tions upon the eyelids, especially when it is 
desired to split the tarsal cartilage into two 
layers. The knives of Wenzel, of Sichel, of 
Scott, and of other bygone worthies, are still 
used by some surgeons, and their shapes may 
be seen in the shops and catalogues of in- 
strument makers. The essential qualities of 
au eye-knife are that it should be symmetri- 
eal, sharp, rigid, and made of the smallest 
possible quantity of metal. A blade which 
is not symmetrical will not fill its puncture, 
and may allow a premature escape of aqueous 
humor. A blade which allows no aqueous 
humor to escape prematurely is an addition 
to the contents of the eyeball, and the 
smaller the addition the better. Linear 
knives, as commonly sold, are both too thick 
and too broad, and lance-knives are often too thick along the 
middle, so that both are better after half a dozen grindings “than 
when they were new. Without rigidity the course of the point 
cannot be accurately determined ; for if the blade of a linear knife 
were to form a curve when the handle was moved backwards, no 
one could foresee the exact point of counter-puneture. <A blunt 
knife is worse than useless; and the surgeon should always sat- 
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isfy himself on this score before beginning an operation. The 
best test is afforded by a piece of very fine kid leather, stretched 
over the head of a little drum made for the purpose (Fig. 47). 
When the point of a knife or needle is simply 
Fie. 47. suffered to rest on the kid, it should cut through 
by its own weight without making a a depres- 
sion, and w ithout sound; and when the knife 
is held it should not only cut noiselessly, but 
without conveying any sense of resistance or 
vibration to the fingers. For the first-named 
trial the drum must be held in the hand, not 
placed on a table, as otherwise the point might 
strike and spoil itself in falling through. With 
linear or narrow lance-knives or cutting needles 
it is necessary to test not only the point, but also the whole length 
of the edge by a drawing eut ; and with a two-edged blade this 
should be done on both sides. Those who neglect this precaution 
will sometimes find unexpected difficulty 1 in converting an easily 
made puncture into an incision. 
Iris forceps are used chiefly for iridectomy, and the most gen- 
. ei: erally convenient model is shown 
ie Re in Fig. 48. The delicate blades 
; are curved near their extremities 
to form [nearly] a right angle with 
the rest of the instrument, so that 
they can be introduced through 
an incision at any part of the cor- 
neal margin. Their little teeth, 
none both open and closed at 4, 
B, and c, are not terminal, which 
Ww pial javolee a sort of dipping 
action to seize the iris, but lateral, 
and on the side of the convexity 
of the curve, so that the iris natu- 
rally tends to rise between them 
when they separate. When closed, 
the extremities and the exposed 
surfaces of the teeth are alike 
smooth and rounded so that they 
cannot scratch the edges of the 
wound or the surface of the iris. 
[This useful modification of the 
iris foreeps is the invention of 
Liebreich (Archives of Ophthalmol- 
ogy and Otology, I, 1, p. 92). Lieb- 
reich has also very ingeniously 
modified the mechanism of the iris 
forceps (Fig. 49), enabling it fully 
to take the place of the complicated canula forceps of Desmarres 
(Fig. 50). We presume this is the instrument condemned by the 
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author in the last lines of this paragraphs a judgment in which 
we cannot coucur.] The canula forceps (Fig. 50), have the advan- 
tage of requiring only a very small wound of entrance, notwith- 
stauding which they “expand freely within the eye. They are 
chiefly used for the removal of shreds of opaque capsule, or of false 
membrane, from the pupillary space; and a single 

handle may be fitted with blades of different lengths i ae 
and different widths of opening, some with lateral ‘and 
some with terminal teeth. By pressing the trigger on 
the handle, the canula is pushed forwards, the blades 
are closed, and the instrument, reduced to the dimen- 
sions of a fine probe, may be introduced through the 
puncture made by the smallest cutting needle. When 
the pressure on the trigger is relaxed, the canula recedes 
and the blades expand, to be again closed upon anything 
which is presented to their grasp; and in the mean- 
while the canula will, partly at least, prevent the escape 
of aqueous humor, so as to allow the instrument to be 
freely moved within the eye. A clumsy substitute for 
the canula forceps, lately invented, 1s inferior to them 
in every respect but one, even in the best form which 
has been given to it by English makers. Its solitary 
apparent advantage is that it can be made to enter the 
eye from the nasal side; but even this is only of color- 
able utility, as the canula forceps can almost always be 
carried across the chamber to any point where they are 
required. 

Scissors are of various shapes, and are used for cutting 
the iris, for enlarging incisions in the cornea or at its 
margin, for dividing the conjunctiva and tendons in 
strabismus and in enucleation of the eyeball, and for 
dividing the optic nerve in the last- named operation. 
For cutting the iris they are usually angular, as at A 
(Fig. 51). Some surgeons like them probe- pointed on 
one or both blades; I prefer to have both blades as fine 
and sharp as possible. For all the other purposes they 
should be curved on the flat (B, Fig. 51), and should 
have points which are hardly blunt, Dut with just suf- 
ficient roundness and smoothness to glide easily over 
the sclerotic, between it and a tendon, or to pass be- 
tween the cornea and iris without injuring either. The 
keenness of scissors is best tried upon a piece of the 
thinnest tissue-paper, well wetted; and they should 
eut this cleanly, quite up to their points, without bending or 
folding it in the least. ‘hey should also, as cutlers say, work 
“sweetly ;” that is, they should convey to the fingers, during slow 
closure, a uniform sensation of smooth, clinging “contact between 
the edges, from heel to point, without erating or harshness. If 
they erate, the fault may often be corrected by drawing the 
thumb-nail, or in very fine scissors the pulp of the thumb, with a 
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gentle pressure along the inner aspect of each blade, so as to turn 

the edges outwards.’ Scissors are of all instruments the most 
difficult to keep in order, because they often become bloodstained 
and require to be washed, and then a little moisture is apt to re- 
main between the blades near the rivet, and to produce rust, 


Fie. 51. 


which throws them out of gear. They should always be carefully 
examined before use, because it is very unfortunate when they 
close upon the iris without dividing it, and still more so when 
they retain it between their points after the fashion of forceps. 
The best way to take care of them is to apply a minute quantity 
of watchmaker’s oil to their joints; and, after use, to wash them 
in boiling water, which renders the metal sufficiently hot to dry 
itself completely after being wiped. 


1 [The edges of the blades of scissors must not turn outwards, even in the slightest 
degree, for in that case they will not cut; on the other hand they should not turn 
inward, lest they grate in working. | 
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For use in the left hand, ordinary scissors require a special form 
of manipulation. They are so made that the natural opponency 
of the right thumb and medius brings their edges into opposition, 
while the left thumb and medius tend rather to separate them. 
When they are to be used in the left hand, the thumb should 
pass through the upper loop, and the ring ‘finger through the 
lower, as shown in Fig. 52. The medius should rest in front of 
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the lower loop, and in firm contact with it, and the point of the 
index against the lower blade, a little in front of the joint, and 
should there make pressure. Thus held, scissors will cut to the 
points as well in the left hand as in the right. For excising a 
portion of iris, it is generally possible to take the scissors in the 
right hand for either eye; but for enlarging the.right-hand ex- 
tremity of a wound in the corneal margin, for strabismus opera- 
tions on the left eyelids, the mastery of scissors with the left 
hand, if not essential, is often conducive to neatness and dispatch. 
Daviel invented the two pairs of scissors called after his name, for 
enlarging the section in flap extraction of cataract; and one of 
these pairs is expressly shaped for left-handed use. We are in- 
debted to Dr. Noyes, of New York, for the scissors shown in Fig. 
53, in which the ordinary looped handles are replaced by springs, 
and the blades are opened and closed by simply making and re- 
laxing pressure. This form may be used equally well in either 
hand, vand is very convenient for excising the iris, as well as for 
other purposes.! 

Besides the foregoing instruments, there are many more which 
form part of the equipment of an ophthalmic surgeon; but, while 
those already described are of general applicability, so that a 


1 [De Wecker’s ingenious iris scissors, illustrated in chapter viii, may very well 
replace those shown in Fig. 53.] 
11 
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knowledge of their peculiarities and uses underlies the principles 


of the art, the remainder, generally speaking, are each employed 


only for some single purpose, and will be best described when that 
purpose is itself under consideration. 

In weighing the circumstances which may render an operation 
upon the eye “expedient or necessary, or which may conduce to a 
successful or unsuccessful issue, it is necessary to remember the 
twofold character of the organ; first, as a living part of the hu- 
man frame; secondly, as an optical instrument. An operation 
performed for the restoration of sight cannot 
be said to fail surgically unless, by delayed 
healing or subsequent inflammation, the tex- 
tures of the eye are injured or destroyed. 
But, however complete the surgical success, 
the operation fails optically if sight i is not re- 
stored ; and, while the chances of surgical 
success can “generally he determined before- 
hand with great precision, the optical success 
may depend upon conditions the presence or 
absence of which it is not possible to ascertain 
with exactness. For instance, I was lately 
consulted by a young lady, one of whose eyes 
had been destroyed, and the other greatly in- 
jured, by purulent ophthalmia in infaney. In 
that which was only injured the cornea had 
been perforated by an ulcer, and much flat- 
tened during the healing process, while a 
great part of the margin of the pupil had be- 
come adherent to the cicatrix. Most of the 
cornea was clear, and there was a very small 
pupillary opening. ‘The eye was in constant 
movement trom nystagmus, but the patient 
could find her way about and could read let- 
ters of large type. Now in this instance an 
iridectomy for the formation of an artificial 
pupil was almost certain of success surgically ; 
but its optical success was very doubtful. 
The chances of loss of the eye from inflamma- 
tion or suppuration after the iridectomy were 
so small as scarcely to have any appreciable 
weight; but, assuming the healthiness of the 
retina, the amount of improvement of sight 
would still be determined by the degree and 
kind of alteration in the shape of the cornea, 
by the state of the crystalline lens, and by 
the disturbing effect of the nystagmus. None of these elements 
could be estimated excepting by ‘actual trial after an operation ; 
and the only opinion which could be given previously was that 
the case was one in which an artificial pupil might be safely 

made, and would possibly be productive of much, almost certain! y 
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of some, improvement of visual power. In a general way, the 
surgeon is first called upon to estimate the surgical risks of a pro- 
posed operation; and next to consider what amount of optical 
gain will be likely to follow surgical success. It is necessary, of 
course, to take into account the presence or absence of any pro- 
gressive changes within the eye; because there are some states of 
chronic inflammation, tending to go on from bad to worse, in 
which an operation may not hold out any brilliant prospect either 
surgically or optically, but in which, nevertheless, it may be the 
only course which holds out any good prospect at all. But apart 

from cases of this kind, the surgeon should usually be able to lay 
before his patient an opinion first as to the probable safety of an 
operation, next as to the probable benefit to be derived from it ; 
lastly, as to the tendencies of the case if nothing is done. Ina 
case of uncomplicated cataract, for example, it would be fair to 
say that an operation aftorded the only prospect of escape from 
blindness, that the chances of surgical success were at least nine 
to one of failure,' and that surgical success would bring optical 
success in its train. In a case of partially detached retina, it 
would be fair to say that an operation would be wholly free from 
surgical risk, but attended by only a slender prospect of optical 
success. In a case of glaucoma, as long as any vision remains, it 
may generally be said that the surgical risk Is inappreciable, and 
that some degree of optical success is almost certain; while, if 
nothing is done, incurable blindness will be the only possible i issue. 
If matters are stated to a patient in this way, and the several 
elements which enter into the case are separated for his considera- 
tion, he will generally have no difficulty in deciding upon the 
course which it will be best for him to pursue; whereas, unless he 
is informed that the questions of surgical and of optical success 
are to some extent distinct, he will occasionally be disappointed 
by the results of even the most judiciously planned and most 
skilfully performed operation. 

There could be few greater benefactors, if not exactly to the 
human race, yet at least to the numerous class of ophthalmic 
patients, than he who would invent and bring into general use a 
new word by which to express the dealings of surgery with the 
eye. ‘To the public generally an “ operation ” suggests something 
after the manner of a thigh amputation in the days when there 
were no anesthetics; and many persons shrink from the mere 
sound, without considering how little it may mean. An incision 
which cannot attain a maximum length of half an inch, which 
cannot involve danger to life or limb, and which at the worst 
ean only fail in attaining a desired end, is not a matter that need 
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excite much apprehension; and these conditions are fulfilled in 


1 [In 2124 extractions-reported by Arlt, a satisfactory visual result was obtained 
in 1726 (81.26 per cent.) : 256 others (12.05 per cent.) were recorded as unsatisfac- 
tory, but with a prospect of being made satisfactory by a secondary operation : 
142 (6.69 per cent.) were total failures.—Arlt, Graefe und Saemisch, Handbuch, (11, 
pp. 217-219.] 
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probably 90 per cent. of the instances in which an operation upon 
the eye is recommended. In a small proportion of cases, an eye 
with defective sight is exposed to some danger of losing what it 
possesses, in the hope that it may obtain much more; but this 
should searcely ever be done unless there are two eyes to deal 
with, of which only one is put in jeopardy; and never unless the 
probability of benefit far outweighs the probabilities of mischance. 
While, therefore, it is always necessary to state risks clearly and 
fairly, and to remind a patient that every human action may have 
two issues, still the proper attitude of mind towards ophthalmic 
operations is to consider it a ground for congratulation that a case 


oy 
admits of surgical interference, and not a ground for condolence 


that it requires it. In order that this attitude of mind may be 
maintained, and generally recognized as an appropriate one, it is 
incumbent upon surgeons to be sure of the reasons which lead 
them to advise an operation, and to be explicit with regard to the 
prospects which attend it; so that, whatever may be the result, 
the patient may always feel that he has been treated with candor, 
and has not been induced by overwrought expectations to submit 
to a procedure from which he has failed to derive advantage. 

It can hardly be said that operations upon the eye require any 
kind of preparation. When the flap extraction of cataract was 
generally practiced, it was held to be important, on account of the 
size of the corneal wound and of the necessity of maintaining per- 
fect coaptation of its edges, that the patient should be kept for 
twenty-four hours or longer in almost absolute rest, and especially 
without action of the bowels, for fear of the possible effects of 
straining. It was therefore customary to administer a laxative 
on the day before the operation, and to give afterwards a small 
dose of opium, or of some equivalent medicine, by which the nec- 
essary quietude might be secured. For the same reasons cough 
was held to be almost prohibitory of cataract extraction, and to be - 
a malady which must be subdued or cured before the operation 
could be undertaken with prudence. The smaller and differently 
situated incisions of the present day render these precautions well- 
nigh superfluous; and although no one without urgent necessity 
would operate upon a patient with loaded bowels, or who was dis- 
turbed by paroxysms of coughing, yet either of ‘these conditions 
must be of a declared character in order to be regarded as a posi- 
tive obstacle. Ina general way it may be said that any patient who 
is in fairly good health, as measured by his own personal standard, 
is fit at short notice to undergo any eye operation which his case 
may require ; and I myself greatly prefer to abbreviate as much 
as may be possible the stage of anticipation, the time during which 
something is impending. When delay is necessary on other 
grounds, the interval may be usefully employed in endeavors to 
improve the general health; but it must be remembered that anx- 
iety is one of the most potent agents in the production of depraved 
or perverted nutrition, and that anxiety arising from fear of blind- 
ness is apt to be of an exceedingly oppressive character. There 
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are many cases in which the knowledge that an operation has been 
done and is over, and that there is every prospect of its being suc- 
cessful, will be the most potent tonic that can be administered, 
one which will do more to clean the tongue, to restore appetite 
and digestion, and to give refreshing sleep, than all the drugs at 
the disposal of the physician. There are some conditions, more- 
over, in which an operation removes a source of irritation, ‘and in 
these all unnecessary delay is strongly to be deprecated. If; for 
example, an eye is inflamed or painful by reason of the pressure of 
a displaced or wounded lens, it will be worse than useless to em- 
ploy antiphlogistic or sedative tr eatment, as long as the cause of 
the disturbance is permitted to remain unremoved. 

The season of the year in which operations upon the eye are 
performed does not exercise any appreciable influence upon their 
success. In former times 1t was customary to avoid the extraction 
of cataract during the winter months; but this precaution has 
long been Jaid aside, and experience has shown that it was an un- 
necessary one. Oper ations upon the iris may be done at any time, 
and are often matters of urgency which must be done whenever 
the need for them arises. Operations for cataract are often per- 
formed upon aged and feeble patients ; and for these some circum- 
spection is required. It would be unwise to operate during the 
prevalence of intense cold, or even during the first days of sharp 
frost, when the circulation of old people is apt to be depressed, and 
their powers of healing are reduced in proportion. It would. be 
unwise to operate during excessive heat, which relaxes the skin, 
renders old people irritable and restless, interferes with sleep, and 
impairs appetite. Other things being ‘equal, it is best to operate 
when there is a reasonable prospect of the patient being able to go 
out of doors during the period of convalescence. With due regard 
to such considerations as these, there is really no reason for pre- 
ferring May to November ; and statistics on the largest scale show 
no differences between the results of one month and those of an- 
other. 

The position of the patient has already been referred to inci- 
dentally, but it is a matter which requires more detailed mention. 
He should lie flat upon his back, with pillow enough to render the 
plane of his face horizontal, or even to raise the forehead a little 
above the level of the chin. The feet should be towards a window, 
through which the direct rays of the sun are not shining, so that 
diffuse daylight may fall full upon the face. When this cannot be 
arranged, the window may be on the right-hand side for the right 
eye, and on the left-hand side for the left, so that the shadow of 
the nose may not interfere with the illumination. The height of 
the couch should be such that the operator reaches the eye with 
comfort, neither stooping over it nor being himself too low ; and 
the width should be such as to afford free access to the patient on 
all sides. Ina private house, the best couch is generally formed 
by two small tables put together, with a folded blanket as a cushion 
to lie upon, and a single pillow. The length should be such as to 
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support the whole frame; but there is no great harm in suffering 
the feet to overhang. A bedis generally less suitable, becanse the 
head or foot rail would be in the way of the operator : and when 
the patient is laid across a wide bed the face is inconveniently low, 
and it is difficult for the assistants to gain ready access on either 
side. For most operations the surgeon, if ambidextrous, stands 
behind the patient’s head, directly faci ing ‘the window. The assist- 
ant, who may be required to perform fixation, should stand on the 
side of the eye under operation, about the level of the patient’s 
chest ; and the administrator of chloroform or ether on the oppo- 
site side. If the surgeon is not ambidextrous, he must vary his 
position as circumstances may require; and his assistants must 
be guided by his movements. 

The surgery of the eye, like that of other organs, 18 largely in- 
debted to the employment of anzesthetics for the perfection to 
which it has been brought. The popular notions of the sensitive- 
ness of the eye, depending, as they do, upon the sensitiveness of its 
surface to mechanical or chemical irritants, are greatly exagger- 
ated ; and the operations are in truth not very painful. The ad- 
vantages of an anesthetic are almost entirely due to the way in 
which it facilitates fixation, and other means of obviating the in- 
stability of the globe ; and to the way in which it overcomes the 
tendency to contraction of the recti and orbicularis muscles. The 
superior rectus muscle holds a specially protective relation to the 
eyeball, by virtne of a reflex or automatic action which is quite 
beyond the control of the will. By this action, during sleep, the 
cornea is rolled upwards; and the same movement occurs upon the 
first warning of danger. So prompt is it, that in a case in which 
a seated person was stabbed with a penknife by one who was stand- 
ing over him, the blade, although it passed through the upper lid, 
penetrated the sclerotic below the cornea. A glance at Fig. 1, page 
19, will show that when once the external ocular tunic “has been 
divided in front of the i iris, and the aqueous humor evacuated, the 
delicate membrane called the zonule of Zinn (zz) is all that pre- 
vents the escape of the lens and of the vitreous humor; and this 
membrane would be ruptured by a very small amount of muscular 
effort. In the cataract extractions performed prior to the use of 
chloroform a detinite percentage of failures was traceable to this 
cause; the puncture and counter-puncture producing muscular 
spasm which ruptured the zonule, forced out the vitreous after it, 
and sometimes half emptied the globe. The operator was supposed 
to wait, before completing his section, until all muscular spasm had 
subsided ; but this was not always possible i in practice, and the injury 
was doubtless frequently done whilst the knife was still in the eye. 
Fixation was especially dangerous under such circumstances, be- 
cause it was almost sure both to excite and to maintain reflex mus- 
cular contraction ; and a continuing irritation, which the effort of 
the superior rectus fails to shake off, is likely to produce spasm of 
the other recti muscles also, and hence general compression of the 
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eye. Without fixation, it is hardly possible deliberately to select 
the points of puncture and counter-puncture, inasmuch as jerking 
movements of the eyeball are apt to follow the first contact of any 
sharp instrument; and almost the only exception to this state- 
ment is when the puncture is made at the outer part of the hori- 
zontal meridian, and when, a speculum being dispensed with, the 
globe is steadied by counter-pressure with the fingers. But opera- 
tions at the upper margin of the cornea, such as iridectomy and 
the modern forms of cataract extraction, may be said absolutely 
to require the speculum and fixation; and aithough they may be 
successfully accomplished without an anesthetic, yet they are then 
unnecessarily difficult, and are attended by an abnormal percentage 
of failures and disasters. For a long time the employment of 
chloroform was resisted by ophthalmic’ surgeons,on account of the 
vomiting which it occasions in some persons. It was feared that 
this vomiting, especially after cataract extraction, might itself pro- 
duce expulsion of the vitreous, or even heemorrhage within the 
eye; but it has been found in practice that the dangers of sick- 
ness are far less than those of irregular muscular contraction. By 
“proper precautions, sickness during or after anesthesia can be pre- 
vented in the great majority of cases; and it never occurs with- 
out warning. In the course of an operation, if sickness is seen to 
be imminent, the surgeon should desist, should remove the specu- 
lum from between the lids, cover them with a ball of soft sponge 
or cotton-wool, and make gentle pressure upon this with the palm 
of his hand, so as to support the eye until vomiting has ceased. 
In the meanwhile the patient should be rolled over upon his 
side, and from this to a semi-prone position, so as to facilitate the 
escape of anything which is ejected. As soon as there is a lull in 
the sickness the patient may be again turned upon his back, the 
anesthetic again administered, and the operation proceeded with. 
Muscular spasm differs from sickness in these respects, that it is 
more dangerous when it occurs, that it occurs without warning, 
and that external support is of less avail against it. Taking opera- 
tions all round, it may fairly be said that a passive eye is the first 
condition of facility to the surgeon, and of security to the patient. 
I do not think that the refusal of a patient to take an anesthetic 
would justify a skilful surgeon in refusing to perform any opera- 
tion upon the eye; but it would certainly entail upon him the duty 
of explaining that the chances of a successful issue would be se- 
riously diminished. [It is the conviction of many good surgeons 
that, with patients of average self-control, most operations, includ- 
ing iridectomy and cataract extraction, may be performed as safely 
and as well without anesthesia as with it; the question of the ad- 
ministration of an anesthetic, and we agree with the author in 
preferring ether, may be decided in each case for itself, as the good 
judgment of the surgeon may dictate. | 

The unpleasant effects which attended upon the use of ether at 
the time when it was first given as an anesthetic, led Sir James 
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Simpson, as is well known, to suggest chloroform as a substitute 
for it; and this agent for many years held its ground very firmly 
in England. But there is a grave objection to chloroform in its 
occasional tendency to produce death; a tendeney which is often 
foreshadowed, in aged people, by great pallor of the surface and 
depression of the heart’s action. On this account there has been 
for some time past a disposition to return to ether ; and it has been 
largely used in general surgery at St. George’s Hospital, since 
1871. Mr. Warrington Haward, who was then surgical registrar 
there, and by whom it was reintroduced, gave it for me to several 
patients; but we were both of opinion that it failed to produce 
the complete muscular relaxation which is so necessary for opera- 
tions upon the eye, and we returned for a time to chloroform. In 
1872, however, the occurrence of several deaths from chloroform 
strongly directed attention to the subject; and in the same year 
Dr. B. Joy Jeftries, of Boston, U.S., read a paper before the Inter- 
national Congress of Ophthalmology,in which he maintained that 
ether was not only a perfectly efficient aneesthetic in ophthalmic 
surgery, but also that it was absolutely safe. To my objection that 
it did not sufficiently relax the muscles, Dr. Jeffries replied that 
this was a question of the mode of administration ; and he assented 
to my request that he would come to St. George’s Hospital to give 
an illustration of the mode which he employed. He administered 
ether to five or six patients in succession, and their complete pas- 
siveness left nothing to be desired ; insomuch that I extracted 
cataract from both eyes of one of them, without being reminded 
of the existence of the recti or the orbicularis. This excellent re- 
sult was due to the freedom with which the ether was employed. 
We had formerly given it in measured drachms and half drachms, 
as carefully as if it had been chloroform. Dr. Jeffries made an 
inhaler by folding a towel into a large cone and placing a sponge 
in its apex. He then poured in ether with a free hand—an ounce 
or two ounces at a time—covered the lower part of the face with 
the mouth of the cone so as to exclude air, and let the patient fill 
his lungs with almost undiluted ether vapor. Any attempt to 
struggle at the commencement of the inhalation was restrained ; 
and complete quiescence was produced in from two to four min- 
utes. If the face became livid, this was attributed to the absence 
of air rather than to the presence of ether,and the cone was litted 
to allow one full inspiration of air to be taken. The pulse never 
flagged, and the surface never became pale ; and Dr. Jeftries quoted 
a very large American experience to show that the use of ether in 
this manner was perfectly free from risk, and that it had no ten- 
dency to produce death. We have ever since used it for the oph- 
thalmic operations at St. George’s Hospital, in what is practically 
the same manner, with perfectly satisfactory results as regards the 
muscles, and without the appearance of any symptom to indicate 
a possibly prejudicial action. In lieu of the folded towel, we em- 
ployed for some time a cone of thick felt, covered with waterproof 
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tissue; and we have since received from Mr. Hawksley the excel- 
lent inhaler shown in Fig. 54. This consists of a glass vessel, a, 

capable of holding ten ounces of ether. 8B is an inlet valve for air, 

and its sliding tube is graduated in ounces for the purpose of meas- 
uring the quantity of ether consumed. The pipe c D conveys the 
vapor to the face-piece F, the edge of which is surrounded by a 
water-cushion to secure exact adaptation. Eis ashutter valve for 
regulating the admission of air either at the beginning of an opera- 
tion or during its course. The pipe 1, furnished with the valve u, 
conveys the expired vapor to the for. In use, the vessel A is half 


Fig. 54. 


immersed in water heated to 100° Fahr., in order to promote a 
more rapid and equable evaporation of the ether. For this pur- 
pose the metal case in which the apparatus is packed is used as a 
water-bath, and is provided with a cell to hold the vessel a. Ether 
boils at about 90°, but before the quantity contained in the vessel a 
has reached that point, the temperature of the surrounding water 
will have fallen. The time required to produce insensibility to 
pain is from 83 to 43 minutes, and about an ounce of ether is used 
in a quarter of an hour. The oreat merit of this inhaler is that the 
tube from the mouthpiece conveys the exhaled vapor to the floor, 
so that it is not diffused in the air around the heads of the opera- 
tor and his assistants. Fora single operation this is unimportant ; 
but in a hospital, where eight or ten patients follow each other in 
rapid succession, the arrangement is highly conducive to the com- 
fort of the surgeons. Except for occasional use in young children, 
or as a preliminary to the administration of ether, I may say that 
I have now wholly discarded chloroform as an anvesthetic ; ; and 
that I have so discarded it on the ground insisted upon by Dr. 
Jeffries, namely, that occasional deaths are inseparable from its 
employment, and that there ought to be no deaths in ophthalmic 
surgery. On account of its more pleasant flavor and more subtle 
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action, chloroform is more easily administered to young children 
than ether, and for them I believe it is safe. But after ten or 
eleven years of age I seldom venture upon it; and I find that a 
pure washed ether, such as can be obtained from any chemist, is a 
perfectly effectual agent, and one which leaves the mind of the 
operator undisturbed by the risks and uncertainties attendant 

upon the use of chloroform. Iam now in the habit of telling my 
patients that the necessary aneesthesia is absolutely without *dan- 
ger; and I find that in aged and feeble people, the ether, instead 
of being a depressant, is a powerful stimulant, and leaves the pa- 
tient in a better condition for healing than before its administra- 
tion. If given sparingly, ether is both troublesome and ineffectual ; 
but when the system is, so to speak, drenched with the vapor, its 
action leaves nothing to be desired. 

During the first two or three inspirations ether is apt to give 
rise to struggling, which seems to depend upon the sense of im- 
pending suffocation due to the deprivation of air, before the 
ansesthetic has had time to produce a comparatively ‘torpid state 
of the nervous system. When there is plenty of help at hand, as 
in a hospital, the struggles may be restrained by assistants, and 
the patient will not remember them after the operation. Mr. 
Hawksley, whilst the apparatus above mentioned was in course 
of construction, inhaled ether repeatedly, and he tells me that the 
tendency to struggle was quite uncontrollable by any effort of his 
will. But the distress in which it had its origin was relieved by 
a single full inspiration of air, and did not recur. He therefore 
made in his inhaler (at £) an aperture of the full diameter of the 
trachea, which can be opened and closed instantaneously by a 
sliding ring; and he recommends that this aperture should be 
completely uncovered as soon as struggling’ begins, and closed 
again as soon as one complete inspiration has been taken. I have 
found this plan effectual in many cases, but not in all; and it is 
useless to admit air often, since by doing so the effect of the ether 
is delayed and impaired. Dr. Wharton Hood frequently precedes 
the ether by a little chloroform, administering enough of the latter 
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agent to impair the acuteness of sensation, but not enough to ap- 


proach the confines of danger, and then completing the anesthesia 
by a full dose of ether given in the ordinary way. This plan 
greatly diminishes the tendency to struggling, and answers ex- 
tremely well. Mr. Clover uses nitrous oxide in the same manner ; 
but of his method I have no personal experience. 

In some persons, ether produces a rather copious flow of saliva, 
which is apt to collect in the mouth and throat and to occasion 
noisy efforts for its expulsion, but which is never a source of more 
than inconvenience. In a long operation it may be desirable to 
remove this saliva from time to time; but in ophthalmic surgery 
it may generally be neglected. Sickness is produced in some eases ; 
less frequently, I think, than by chloroform ; but still often enough 
to be provided against as a probable complication of affairs, so that, 
except on an emergency, ether should not be given when the stom- 
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ach contains food. In private practice I generally operate early in 
the morning, when no food has been taken since the night before 
and in hospital, where I operate between one and two o'clock, the 
patients have nothing subsequent to a breakfast at seven. Under 
such circumstances any vomiting which may occur is usually 
trivial in severity and duration. Its occurrence calls for the ordi- 
hary precaution of supporting the eye while it continues, and 
until the hand can be replaced by a well-apphed compresive 
bandage. 

Of the various new ethers which have been introduced into 
practice by Dr. B. W. Richardson I can only speak from an expe- 
rience too limited to be trustworthy. In Dr. Richardson’s own 
hands, and also in those of Mr. Woodhouse Braine, I have seen 
them act perfectly well, producing complete unconsciousness and 
relaxation of muscle without either struggling or sickness, and 
without unpleasant symptoms of any kind. But I cannot judge 
how far such results may have been due to the qualities of the 
agents employed, how far to specially skilful and careful adminis- 
tration, or how far to the state of the patients themselves. Com- 
mon ether acts quite as pleasantly in a large proportion of cases ; 
and if I had only seen it given to a few persons I might have 
remained ignorant of effects which it sometimes produces. 

Whatever may be the anesthetic employed, the surgeon should 
‘be careful to satisfy himself that its influence is sufficiently pro- 
found before he comimences an operation upon the eye. In some 
patients, and especially in nervous and excitable women, a period 
of str uegling j is often preceded by a period of deceptive calm, dur- 
ing which the conjunctiva, or the margin of the eyelid, may be 
touched without any reflex movement being produced. It is 
always necessary to be suspicious of apparent loss of sensibility 
after only a few inhalations; for a stage ot excitement is almost 
sure to follow before real and lasting unconsciousness occurs. 
Especially is it necessary to be careful if the inhaler should be in 
the way of the operator, so that it must be removed for a moment, 
and air suffered to enter the respiratory passages freely. The sud- 
den and abrupt reflex movements, utterly uncontrolled by the will, 
which may follow the division of a nervous filament when the 
patient is seni-conscious, are far more dangerous than any spasm 
which would be likely to occur in the normal state; so that im- 
perfect anesthesia is worse than none at all. The operator should 
observe: first, that the anesthetic has been given in sufficient 
quantity and for a sufficient time ; next, that the orbicularis muscle 
does not react on the speculum; lastly, that the application of the 
fixation instrument is not followed by reflex movement. Even 
when these conditions are fulfilled, it is sometimes well to request 
the assistants on either side to take hold of the lobes of the pa 
tient’s ears, so that they may restrain any sudden roll of the head 
at the moment when the knife first penetrates. A small roll should 
be a matter of indifference, because the hand of the operator, rest- 
ing by its ulnar margin upon the head of the patient, will accom- 
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pany it undisturbed over a considerable range of movement. The 
late Mr. Laurence invented a machine which he called a cephalo- 
stat, and which rendered any rotation of the patient’s head impos- 
sible. It was a sort of vice, consisting of two padded side-plates 
capable of being approximated by a screw. The head could be 
released from the absolute grasp of the instrument in a moment ; 
but the side-plates were much in the way when it became neces- 
sary to turn the patient upon his side on account of sickness. 
Such an appliance, moreover, cannot be conveniently carried about 
to private houses ; and a surgeon must learn to accommodate him- 
self to the most adverse conditions under which he is liable to be 
required to exercise his calling. 

An operation being completed, it is next necessary to secure the 
most accurate possible coaptation of the edges of the wound, and 
to see that they are not separated by coagula, by fragments of 
lens matter, by protrusion of the vitreous body, or by prolapse of 
the iris. The methods of dealing with lens matter, and with 
vitreous, will be described when cataract operations come under 
discussion; but coagula may be carefully removed by fine forceps, 
and prolapse of the iris may generally be reduced by gentle circular 
friction over the wound, through the closed lid. Blood which is 
entirely within the anterior chamber may be left for absorption ; 
but blood between the lids should be gently taken up by the 
point of a fragment of Sponge, and coagula in the same situation ° 
should be removed by forceps, as well as any that may cling about 
the cilia. While all this is being done, it is most prudent to main- 
tain anesthesia, so as to prevent the possibility of harm from any 
sudden contraction of any of the ocular muscles. The edges of the 
wound being in contact, and the eye properly cleansed, the com- 
pressive bandage described at page 134 should be applied with 
moderate firmness, and somewhat more firmly than usual if there 
is any tendency to sickness. Air should then be freely admitted, 
and the patient should be removed to bed as soon as consciousness 
is sufficiently restored. 

With regard to subsequent treatment, there is nothing of gen- 
eral application except that pain must be subdued and sleep en- 
couraged. ‘To this end, the patient should be visited in the even- 
ing, and the state of the bandage examined. Usually there will 
have been some exudation or discharge, and the linen covering the 
eyelids will feel stiff and uncomfortable. When this is the case, 
or when there is a consciousness of pressure on any single point, as 
contrasted with a sense of general support, the bandage must be 
removed and reapplied, generally without opening the lids. At 
the same time the hair should be combed and arranged, because 
disorderly hair is always uncomfortable under a bandage. If a 
nightcap is worn, the bandage should be applied outside it; and 
a few stitches may be inserted here and there to prevent the folds 
from being displaced. The same end may be attained by slips of 
gummed paper, wetted and pressed upon the folds—an excellent 
device with which I was made acquainted by Mr. Fuller. If there 
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is pain, some form of opiate should be prescribed, to be taken at 
regular intervals until relief is obtained. If there is no pain, the 
patient [if in the habit of drinking wine or spirit], may generally 
take a little wine and water, or spirit and water, according to 
circumstances, as a night draught ; and it is usually prudent to 
prescribe also a dose of chloral hy drate to be taken only if natural 
sleep should not be obtained. It is often a good precaution, espe- 
cially after cataract operations, to limit the movements of the 
hands by a piece of tape passing behind the back, and with one 
end tied round each wrist. The tape should be long enough to 
allow the patient to assume any habitual position ; but not. Jong 
enough to allow a hand to reach the eye during sleep. 

The administration of food and drink must be governed by the 
presence or absence of any tendency to sickness when the state of 
aneesthesia has entirely passed away. As long as sickness con- 
tinues, it 1s well to give nothing but fragments of ice. When it 
ceases, the kind and amount of nourishment must depend upon 
the state of the patient and the discretion of the surgeon; but it 
will seldom be prudent to depart at all widely from customary 
habits. 


Pearl? ia. V i. 
DISEASES OF THE EYELIDS. 


Tue outer surfaces of the eyelids, as parts of the common in- 
tegument of the face, may participate in most of the diseases 
affecting the skin to which the face is liable, especially in erysipe- 
las, frontal herpes, and infantile eczema; and may be the seat of 
warts, nevi, and other growths of various characters. With 
these conditions the ophthalmic surgeon has no special concern, 
unless it be with reference to the ocular disorders by which frontal 
herpes is usually attended or complicated, and which will receive 
notice in their proper place. In dealing with warts, neevi, or su- 
perficial tumors, it 1s necessary to remember that the production 
of deformity of the lids, either by the contraction of cicatrices or 
by the removal of parts, is a matter to be avoided with the most 
sedulous care, since it must almost always produce some loss of 
due protection to the eyeball, or must expose it to some more or 
less hurtful friction. On this account it is generally desirable to 
attack growths on the eyelids, if they show tendency to increase, 
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whilst they are still small, so that they may be removed or de- 
stroyed with the least possible sacrifice of skin. Small or super- 
ficial neevi may generally be successfully treated by the actual 
cautery, Mr. Wordsworth’s needle, shown in Fig. 55, being the 
most convenient instrument for the purpose.’ It should 
Fie. 55. be held in the flame of a spirit-lamp until the bulb is 
of a dull-red, and then, as the réd is passing into 
black, the point should be made to penetrate a line- 
or so into the affected skin, which should be dotted 
over with such punctures, placed about a line apart. 
If the neevus is at all large, it is undesirable to inflict - 
upon a young infant the extensive burn that would 
be caused by dealing with it all at one sitting. The 
cautery should not ‘be applied on any one occasion 
over a surface more than half an inch square, and the 
part in which the nevus is growing most actively 
should be that first selected. A subcutaneous neevus 
may often be dissected out entire; but when this is 
not. practicable, or when the skin is implicated as well 
as the deeper parts, the best treatment is to pass — 
threads of silk through the growth in various direc- 
tions, and to leave them to excite suppuration. When 
they do this they may be withdrawn. In order to 
avoid bleeding, the threads must be thick enough to fill the track 
of the needle, and they may also be steeped in solution of perchlo- 
ride of iron. The plan of injecting solution of perchloride of iron 
into nevi is one that I mention only on account of the great 
danger attending it. Several cases are now on record in which 
such an injection has proved immediately fatal ; and one of these 
happened, several years ago, in my own practice. A neevus should 
never be injected unless it can be completely isolated, either by a 
ligature or by ring forceps, so that nothing can pass out of it into 
the general circulation; and whenever this condition can be ful- 
filled the growth is eenerally amenable to better methods of 
treatment. 

Whatever plan of exciting inflammation in a nevus may be 
adopted, whether the actual cautery, or setons, or any other, its 
use must be repeated from time to time until all tendency to 
active growth is arrested. When this is done, the nevus will 
begin to shrink and dwindle, will lose its active blood- supply, and 
will either be entirely removed by absorption in the course of 
time, or may be removed eventually by the knife as a passive and 
non-vascular tumor. In the case of a child, whatever the existing 
amount of distigurement, the surgeon may always hold his hand 
as soon as growth is arrested and degeneration begins, and in 
many instances time alone will remove the disfigurement and 
complete the cure. 

Iu some cases large and actively growing nevi pass into the 
stage of degeneration spontaneously, or from the pressure of the 


1 [The galvanic cautery often answers admirably. ] 
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surrounding tissues. A young man presented himself at St. 
George’s Hospital, two or three * years ago, with his right eye pro- 
jected forwards, and forming the apex of a considerable tumor, of 
which the margin of the orbit, itself greatly enlarged, was the 
base. The eyelids were much hy pertrophied ‘and thickly fringed 
with long and stiff cilia. The eyeball itself was larger than its 
fellow, immovable; and with very defective vision, due to retinal 
changes. The patient was nineteen years old, and he said that 
the enlargement had not increased, excepting with his growth, 
since he was three years old; but the deformity was so hideous 
that he was very anxious to have something done for its relief. I 
made an incision along the lower margin of the orbit, and soon 
came down upon a mass of degenerated neevus, which had almost 
the feel and aspect of condensed lung. I succeeded in removing 
the whole of it, and the wound healed by the first intention. 
The eyeball went back into the orbit, and the remaining disfigure- 
ment, which was due only to the hypertrophy of the lids and 
globe, was trivial when compared with the original condition. A 
year later I saw the patient again, and still further improved his 
appearance by uniting the external half inch of the enlarged pal- 
-pebral opening, so as to render it equal in size to the other, and 
partially to conceal the prominence of the big eyeball. The ‘infe- 
rior rectus muscle had either undergone absorption during the 
growth of the nevus, or was removed during the operation. (al- 
though I saw no trace of it), for the eye is still immovable in a 
downward direction, although it follows its fellow in every other. 
The cornea is clear, and the iris natural, and the state of the pa- 
tient would no longer excite remark. 

In attempting to remove a subcutaneous neevus from the eyelid, 
or in making the first incision for the exposure of any other kind 
of tumor which it is desirable not to wound, it will be found bet- 
ter to use scissors than a scalpel. The skin of the eyelid cannot 
easily be rendered sufficiently tense to cut down upon, and the 
knife is apt to penetrate more deeply than the operator desires. 
But if a small puncture is made in the first instance, one blade of 
fine probe-pointed scissors will run easily through the lax subcu- 
taneous tissue, lifting the skin from the parts beneath as it pro- 
ceeds, and making an incision which is absolutely at the will of 
the surgeon. For subsequent dissection a scalpel is more avail- 
able ; but even then the scissors are the preferable instrument. 
It is worthy of note that wounds of the eyelids, generally speak- 
ing, heal with extraordinary readiness. Even a long incision, 
through which an enlarged lacrymal gland or a considerable or- 
bital tumor has been removed, will almost always unite in a few 
hours, without the formation of a drop of pus. In order to bring 
about such a result, the edges must be retained in perfect apposi- 
tion ni a sufficient number of sutures, and the wound then sealed 
by collodion, styptic colloid, or some analogous preparation. Very 
fine silk answers well for the sutures; but the best material 1s 


the finest platinum wire, as fine as human hair, or, when this 1s 
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not at hand, human hair itself, which has the single disadvantage 
of being less easy to tie. The best needles are those sold for 
| threading the smallest beads. They are so fine as to pass readily 
through the tissues, and, with wire or hair, they leave no trace 
of where they have been. ‘The smallest surgical needles are coarse 
by comparison, and make wounds unnecessarily larger than the 
delicate sutures which should be employed. 

[Very fine black silk, or a single strand of coarser sili is an 
entirely satisfactory material for sutures, whether in the conjunc- 
tiva or in the skin of the eyelids. The finest glovers’ needles, 
which are made for sewing thin leather, are preferable to ordinary 
sewing needles ; they may be easily bent to any desired curve by 
first drawing the temper, which is conveniently done by laying 
the needle, for a few moments, upon a bar of iron heated to dull 
redness. Sewing needles of all sizes may be adapted to the sur- 
geon’s use, as suggested by Dr. J. T. Hodgen, of St. Louis, by 
simply breaking off the point and grinding the end in the form of 
a trocar: such “needles, made quite short and handled by means 
of needle-holding forceps, may be used for almost any purpose for 
which curved needles are ordinarily employed. Wire or hair 
sutures about the eyelids seem to us superfluous. | 

The eyelids and subjacent tissues may be the seat of malignant 
tumors of various kinds, among which the most common are 
epithelioma, and round-celled or spindle-celled sarcoma. Such 
growths threaten either great disfigurement or death, or both; 
and the preservation of an eye or of the eyelids becomes compara- 
tively unimportant in the presence of such contingencies. If re- 
moval by the knife has once or twice been followed by recurrence, 
it will generally be desirable to empty the orbit entirely, and to 
aim at complete extirpation of the disease by the combined use of 
the actual and the potential cautery. This plan has been suc- 
cessfully followed by Mr. Lawson, in several instances of malig- 
nant orbital tumors in elderly persons; and in the seventh volume 
of the Zransactions of the Clinical Society I have recorded a suc- 
cessful case in a child eleven years old, the subject of spindle-celled 
sarcoma, which first showed itself at the upper and inner angle of 
the left orbit, pushing the eyeball outwards and downwards. 
The growth was removed, as far as could be ascertained, entirely ; 
but it returned in six weeks, and grew with great rapidity. An 
exploratory incision showed that it was passing back to the apex 
of the orbit, and infiltrating all the tissues. On the following 
day I removed the eyelids at the orbital margin, emptied the 
orbit as rapidly as possible with scissors, and dried up the cavity 
with the actual cautery. The ophthalmic artery was very trouble- 
some, but its bleeding was at last arrested. The cavity was then 
closely lined with Fell’s paste (Ry. Zinei Chloridi, gr. 480; Farine, 
g 120; Liq. Opti Sed., 53) spread upon small pieces of lint, and 
was filled with cotton-wool to keep the lint in place. Morphia 
was injected subcutaneously while the patient was still under 
chloroform, and she slept for several hours, and awoke to little or 
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no pain. The shock of the operation was severe, and the child 
was very ill for a few days. The bones of the orbit exfoliated, 
and eventually she made an excellent recovery, although with an 
unsightly cavity in lieu of aneye. Three years have now elapsed, 
and there has been no appearance of a return of the disease. 

The only tumors peculiar to the eyelid are those which arise 
from obstruction of the orifices or ducts of some of its numerous 
glands. Obstruction of the orifice of a sudoriparous gland occa- 
sions a small pearly or pellucid vesicle, generally situated on the 
cutaneous surface, very near the tarsal margin, and which col- 
lapses when punctured, giving exit to a drop of transparent fluid. 
Obstruction of the orifice of a Meibomian gland occasions a white 
spot, sometimes slightly elevated, on the tarsal margin itself; and 
the accumulated secretion may sometimes be seen as a white line 
on the inner surface of the tarsal cartilage, from which it may 
project sufficiently to become a source of irritation. Obstruction 
of a Meibomian gland at a point above the orifice usually ocea- 
sions distension of the secreting follicles themselves, and issues in 
the formation of a small hemispherical tumor somewhere about 
the size of a split pea, fixed in the tarsal cartilage, and projecting 
externally. The skin is freely movable over such a tumor, and is 
unchanged in appearance; but when the lid is everted the ‘base of 
the tumor appears as a thinned and discolored spot on the car- 
tilage. If left alone, the tumor will eventually suppurate, and 
will discharge itself through the cartilage and conjunctiva [some- 
times, though rarely, through the skin], often leaving a button 
of granulation projecting from the orifice by which the pus has 
escaped. This button may for a time be a source of direct irrita- 
tion to the eye, but it will ultimately disappear. The tumors are 
harmless, but inconvenient and unsightly ; and they may be got 
rid of by a simple incision through the thinned cartilage. If this 
gives exit to pus, nothing more need be done; but if inflammation 
has not taken place the tumor will be found to contain a semi- 
transparent gelatinous matter, and is then lined by a secreting 

iembrane. It is necessary under such circumstances to empty 
out the contents by means of a scoop, and to tear and lacerate the 
lining membrane by scratching it in all directions with a cataract 
needle, or some similar instrument, in order to excite sufficient 
inflammation to destroy its secreting property. When this is 
done, the little cavity will at the time become filled with blood, 
and then, in the course of a few weeks, the swelling will dwindle 
and disappear. Should it not do so, it should be punctured again, 
and its lining membrane scaritied more effectually than on the 
first occasion. In any case, a patient who has once had such a 
tumor will be liable to others of the same ‘kind ; because, as in 
the analogous case of sebaceous cysts, there seems ‘to be a special 
proclivity. on the part of some individuals to obstruction of the 
ducts or orifices of glands. 

The tarsal margins are also the seat of small boils, commonly 
known as styes, which do not differ essentially from boils else- 

12 
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where. They are most frequently met with in delicate girls, and 
are probably always due to some defect of the general health. A 
stye may occur in either the upper or the lower lid, and it com- 
mences as an angry pimple, which in the course of a few days 
passes through the ordinary stages of suppuration, discharge, and 
healing. It is, of course, ‘painful, and it causes a good deal of 
temporary disfigurement ; the attendant swelling being often suf- 
ficient to close the eye for a day ortwo. But its chief importance 
depends upon the liability of the hair-follicles to be destroyed by 
the contiguous inflammation, or even involved in the slough ; 
that a stye may leave a permanent gap in the row of ey Hes 
Such a gap may be a serious blemish ; and as styes, like boils else- 
where, are frequently recurrent, it is ‘important, especially i in the 
case of young ladies, to prevent them from running their course. 
It will almost always be found that a patient liable to styes re- 
quires constitutional treatment, and suffers either from aneemia or 
other obvious disorder, to which attention should be forthwith 
directed. Such patients are not unfrequently the subjects of 
habitual constipation; and it is worthy of inquiry whether the 
long retention of fecal matters may not be a source of unsuspected 
blood-poisoning. At any rate, all accumulated excreta should be 
removed by appropriate means; and, while any other necessary 
treatment is being pursued, the development of boils should be 
prevented in the following way. As soon as the first stage of 
the coming stye is perceived, the pimple being attended with a 
peculiar stinging sensation which the patient can at once recog- 
nize, the eyelash passing throngh it should be extracted by means 
of proper forceps, and a very fine point of diluted nitrate of silver 
should be immediately placed upon the mouth of the open follicle, 
and pressed there for a few seconds. [The diluted nitrate of silver 
stick is not easily sharpened to a ftne point; a convenient way to 
make the application is upon a fine probe of silver or platinum, 
the end of which has been dipped in the mixed nitrates previously 
fused in a small silver or platinum spoon] The caustic should 
not be rubbed about indefinitely, but should be held steadily on 
the opening from which the hair has come, so that it may pene- 
trate to the tissues below. If this is carefully clone, the little 
surface eschar will not be larger than a pin’s head ; and the further 
development of the stye will be prevented. The application will 
produce temporary smarting; but nothing to be compared to the 
pain of the boil. The cauterization, in order to be effectual, must 
be practiced early; for if too long ‘delayed it will be altogether 
inoperative. For this reason it is generally best to give full in- 
structions to some intelligent person living in the same house with 
the patient, so that no time may be lost when once the character of 
the pimple is recognized. A surgeon may sometimes chance to 
visit a patient when astye is just “beginning to form, and when a 
sufficiently fine stick of diluted nitrate is not at hand. Dr. Marcet 
has made known a substitute which is to be obtained everywhere, 
namely, the actual cautery, in the form of a glowing match. The 
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mode of application is to take a common match, light it, allow the 
composition to exhaust itself and the wood to be fairly kindled, 
and then break off the burnt portion, so as to leave a glowing 
point on that which remains in the hand. This glowing point 
pressed down and quenched upon the apex of any incipient boil, 
will at once arrest its progress. In order to apply it to a stye, 
without risk of injury to the eyeball 1f the patient should start, it 
is well to place some imperfect conductor of heat under the margin 
of the lid. A small paper-knife, or any other strip of bone, shell, 
or ivory, will be found well adapted for this purpose. 

Perliaps the most important of the diseases proper to the eyelids, 
fortunately as rare 1n private practice as it is common among hos- 
pital patients in towns, is one which has received a great variety 
of names in its different stages. It has been called tinea tarsi, 
ophthalmia tarsi, lippitudo,and I know not what besides. I hold 
the multiplication of technicalities to be an unmixed evil; and I 
cannot see any advantage in the use of Greek words when English 
ones will do as well. But in this case we have a Greek word 
which is very useful, because it may be employed instead of an 
English phrase; and Lam therefore accustomed to call the malady 
in question “ Blepharitis,” instead of describing it as“ follicular 
inflammation of the eyelids.” Blepharitis is very “prevalent among 
_ the children of poor and dirty neighborhoods, especially in great 
cities; and its prevalence bears, [ think, a distinct relation to the 
degree of atmospheric and personal dirt in any particular locality. 
- At St. George’s Hospital it is sufficiently common, and comes 
chiefly from certain districts; but at the Royal South London 
Ophthalmic Hospital, which is situated ina poor and crowded part 
of Southwark, the proportion of cases is far larger than at Hyde 
Park Corner. - The disease consists essentially of an ulcerative in- 
flammation, affecting the lining of the hair-follicles of the. eye- 
lashes. It is usually very limited at first ; but if neglected or mal- 
treated it soon spreads along the margins of the lids, and ultimately 
implicates contiguous structures. It usually commences, in the 
upper lid, near its middle portion; and first shows itself by the 
formation of a scab or crust, W hich cements together the bases of 
three or.four eyelashes. On close examination it will be seen that 
the margin of the eyelid, at the point corresponding to the scab, 
is somewhat swollen, and that the swelling extends about a line or 
a line and ahalf up the lid. The skin covering the swelling is not 
reddened, or directly implicated, but is perhaps a little smooth and 
glossy from tension. The size of the sw elling is generally about 
equal to that of the scab; and the whole matter looks very trivial 
and unimportant. If we carefully soften the scab and remove it, 
and then examine the margin of the lid with a magnifying-g glass, 
we shall find that the eyelashes of the affected part are not closely 
surrounded by skin, but that they project from gaping orifices, 
which yield also a sinall quantity of clear discharge. This, niin- 


1 [This disease is commonly called blepharitis marginalis. ] 
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gling with the greasy secretion of the contiguous Meibomian glands, 

and with that of the sebaceous glands of the hair-follicles them- 
selves, dries into the crust characteristic of the malady. The in- 
flammation seems to commence at the opening of a follicle, and 
gradually to creep down to the bottom of it, rendering the follicle 
patulous as it proceeds, and at last detaching the ey elash, which 
would fall out if it were not cemented to the margin of the lid 
and to its fellows by the scab. The secretion is probably conta- 
gious, and at all events is actively irritating, so that the disease 
spreads right and left along the eyelid first affected, and soon ap- 
pears in thelower lid also. At first limited to one eye, it is before 
long conveyed to the other, probably by friction with dirty hands 


5 ne : 2 : 
or foul handkerchiefs. Aftera time the swelling of the marginof | 


the lids removes the lacrymal puncta from contact with the eye- 
ball, and the tears are no longer carried away as fast as they are 
secreted, but remain lodged within the conjunctival sac, where 
they serve to retain also some of the secretion of the inflamed fol- 
licles. The consequent irritation produces inflammation of the 
conjunctiva, generally followed by inflammation of the cornea, and 
by the development of vessels under its epithelium. The inflam- 
matory products which form the marginal swelling of the lids un- 
dergo gradual contraction; and, as they shrink, ‘they curve and 
evert the tarsal cartilages. At the same time the persistent fol- 
licular inflammation destroys the eyelashes, or leaves them weak, 
scanty, distorted, and useless. The edges of the lids are red, bare, 

everted, and unsightly ; the tears lodge i in the eyes until they over- 

flow, the conjunctiva is vascular, and the cornea is clouded by 
active inflammation or by residual opacity. Such are the results 
of neglected blepharitis; and they are to be seen only too fre- 
quently. 

In its early stages, prior to actual functional destruction of the 
‘hair-follicles, and prior to distortion of the eyelids by the shrink- 
age of inflammatory effusion, the malady is very amenable to 
treatment, and this treatment may be of the simplest kind. It is 
only necessary to lay bare the seat of the disease by the complete 
removal of the crusts, to remove dead eyelashes, and to apply 
astringents to the ulcerated follicles with ‘sufficient perseverance. 
The success of the treatment will depend almost entirely upon its 
continuanee. A very short time suffices to improve the condition 
of the margins of the lids and of the orifices of the hair-follicles. 
Then, if the case, being better, is neglected, the inflammation 
creeps out again from the deeper parts of the follicles, where it was 
never cured at all; and a few weeks restores the original eondi- 
tion. In hospital practice we see this happen again “and again, 
parents being unable or unwilling to devote the necessary time to 
the eyelids when the children seem to them to be better. 

It is manifest that the complete daily removal of the crusts is 
absolutely essential to the cure. When Sydney Smith saw alittle 
girl patting the shell of a tortoise in order to please the animal, he 


told her that she might as well pat the dome of St. Paul’s to please 
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the Dean and Chapter; and to apply remedies to the outside of the 
crusts of blepharitis would be at least equally futile. These crusts, 
as | have said, contain a considerable greasy element, which enables 
them to resist the action of w ater; and if they are pulled off when 
only partially softened the parts beneath are excoriated and made 
to bleed. Worse still, the patient is hurt; and thus, if a child, is 
frightened and rendered intractable; a result which cannot be too 
sed ulous| y avoided. The best way of removing the crusts is by a> 
warm alkaline lotion ; and about five grains of bicarbonate of soda 
to an ounce of water will be found a useful formula. I am accus- 
tomed to prescribe a lotion of twice this strength, and to direct 
that alittle of it shall be poured out for use, and diluted with an 
equal quantity of hot soft water. If the patients can only com- 
mand hard water, a little more soda will be necessary. The warm 
lotion is best applied by means of a morsel of sponge ; and the 
edges of the eyelids should be soaked with it until every particle 
of crust is softened and can be removed. When this has been ac- 
complished, the lids should be dried by pressure with a handker- 
chief, the lashes gently pulled, so that all that are loose may be 
plucked out instead of remaining as irritating foreign bodies within 
their follicles, and the selected astringent applied immediately, be- 
fore the follicles are again sealed by the drying up of viscid dis- 
charges. If, after simple cleansing, the lids are examined at the 
end of half an hour, the inflamed part will be found covered by a 
thin transparent film of dried secretion, much resembling a layer 
of contractile collodion, and in like manner fastening itself down 
by indenting the tumid skin with little claw-like processes. Such 
a film forms quickly, and is scarcely visible unless carefully looked 
for; but it would shield the follicles from the action of a remedy 
as effectually as the accumulation of weeks. 

The astringent selected is not a matter of great im'portance ; but 
for home application it is best to prescribe an ointment. This 
ointment, whatever its active ingredient, should be quite soft, so 
that it may be easily worked into the roots of the eyelashes with 
the point of a camel’s-hair brush. If it be too hard for this pur- 
pose, and almost always in cold weather, it should be softened by 
warmth before it is applied. I often recommend this to be done 
by dipping a teaspoon into hot water, drying it, and then using 
the point of the bowl to take out a morsel of ointment, which will 
at once liquefy, and may be taken up on the brush and applied be- 
fore it becomes hard. 

The ointment that I chiefly use in these cases is known to oph- 
thalmic surgeons as Pagenstecher’s ; having been introduced into 
practice by Dr. Pagenstecher, of Wiesbaden. Its active ingredient 
is the precipitated yellow oxide of mercury, as thrown down by 
an alkali from a solution of the perchloride. This oxide, being an 
impalpable powder, is not a mechanical irritant, and it may be 
added to simple ointment in quantity varying from ten to thirty 
grains to the ounce. An alternative application is the ointment 
of the red oxide of mercury; and to either of the foregoing we 
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may add balsam of Peru in the proportion of about a drachm to 
the ounce. [Diluted nitrate of mercury ointment, white precipi- 
tate ointment diluted or of officinal strength, a mixture of white 
precipitate ointment with ointment of oxide of zine and rose-water 
ointment, and white precipitate ointment mixed with one-fourth 
its weight of tar, are all useful, and any one of them may be pre- 

scribed instead of, or in alternation with, either of the ointments 
of oxide of mercury.] After a few days’ use of either of these 
ointments, applied once daily, if there be no improvement, the first 
course to be pursued will be for the surgeon to undertake the treat- 
ment personally, by removing the crusts and applying the oint- 
ment himself. Cases reputed to be obstinate are usually those in 
which the people at home are careless or awkward; and such are 
to be met only in this way. Sometimes, however, blepharitis will 
resist mild astringents; and then it requires the application of 
nitrate of silver, which is best used in the form of a fused stick, 
diluted with nitrate of potash. Such sticks are made of various 
strengths, containing from one to four parts of the diluent to one 
part of the caustic. For blepharitis it is usually well to use the 
weakest. The stick should be filed or scraped to a fine point, which 
should be applied accurately to the tarsal margin immediately after 
the removal of the crusts. As soon as improvement is fairly es- 
tablished, the nitrate of silver may be laid aside for some of the 
milder remedies previously described ; and after a time the inter- 
vals between the applications may be increased to two, three, four, 

or more days. [As substitutes for the mitigated nitrate of silver, 

or alternating with it, we may use /iquor potasse, tincture of iodine, 
liquefied chloride of zine, liquefied chromic acid, nitric acid strong 
or dilute, or diquor hydrargyri nitratis ; any of these may be applied 
upon a sharpened stick, or upon the tip of a probe wound with a 
little cotton, and should be washed off with a camel’s-hair brush 
dipped in water.] But treatment must not be finally abandoned 
until the apparent cure has been tested by observation during at 
least a month; for otherwise there will be much risk of the reap- 
pearance of the malady. In some cases, when the cure is other- 
wise complete, there still remains some thickening of the tarsal 
margins, due to infiltration of the tissues with inflammatory effu- 
sion. Such thickening not only interferes with local nutrition by 
the compression of nerves and bloodvessels, but it also entails a ~ 
hability to distortion of the lids by shrinkage; so that an endeavor 
should always be made to promote its removal. For this purpose 
the skin over the swelling may be painted with tincture of iodine, 
applied sufficiently often to maintain increased vascular action, 
but not in such a way as to produce any troublesome degree of 
soreness. 

When a case of blepharitis does not come under notice until it 
is of some standing, the treatment will often be more difficult. 
Weshall generally tind that the lower lacrymal puncta are removed 
from contact with the eyeball, and that the retained tears form a 
source of perpetual irritation. We have then to consider whether 
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the puncta are displaced by contraction of the tissues external to 
the tarsal cartilages, or only by thickening of the lids by swelling. 
In the latter case it may be hoped that the treatment already 
described will diminish the swelling, and that the puneta will in 
time return to their normal position, and to the exercise of their 
proper functions. If, however, they are displaced by shrinkage, 
such a result is not to be hoped for; and the first step towards 
obtaining improvement must be to slit up the canaliculi, so that 
the tears may again obtain access to their proper channels of escape, 
and may cease to be sources of irritation to the patient. There 
are at least the two ordinary ways of performing this little opera- 
tion,—the right way and the wrong; but concerning these I shall 
have to speak hereafter, when considering the treatment of diseases 
of the tear-passages generally. 

Even in the worst cases of chronic blepharitis, when the tarsal 
margins are everted, red, and unsightly, the eyelashes destroyed, 
and the eyes suffering from irritation and exposure, the slitting of 
the canaliculi, and the use of some of the ointments mentioned 
above, will often i improve the appearance and increase the comfort 
of the patient. No case of the kind, however unpromising, should 
be left without some endeavor to alleviate at least the most promi- 
nent symptoms. 

I have been content to speak of blepharitis as follicular inflam- 
mation of the eyelids, and to aim at curing it in that empirical 
fashion which has hitherto answered best in my hands. It is in- 
teresting, however, to inquire why it is that these particular folli- 
cles should become the seat of this obstinate inflammation. It has 
been suggested that blepharitis, as one of its names implies, is akin 
to tinea, fonsurans ; and it is now believed that tinea tonsurans is 
caused by the presence of a microscopic fungus, which has its 
habitat in the roots and shafts of the hairs, and which has been 
ealled tricophyton tonsurans. I presume it cannot ke questioned that 
the hairs from a ringworm patch are infested by a minute fungus ; 
but whether this is the cause of the disease, or is a consequence of 
it, or is only an associated phenomenon, I cannot pretend to deter- 
mine. Dr. Tilbury Fox, however, announced, some years ago, that 
he had found the mycelium and spores of this particular fungusi inthe 
eyelashes in cases of tinea tarsi. My attention has only lately been 
ealled to this statement; and I have submitted eyelashes from many 
patients to microscopic examination. Dr. Tilbury Fox’s method 
is to soak the suspected hair for twenty-four hours in diluted liquor 
potassee, and then to place it in glycerine. But the liquor potasse, 
which is intended to render the hair transparent, so modities its 
external layer of cells that their margins present a very deceptive 
resemblance to mycelium threads; and, more than this, it some- 
times causes these cells to peel of, and to form little masses against 
the side of the hair, which resemble mycelium still more strongly. 
When these sources of error are set aside, | fancy that genuine 
fungus will not be found in the majority of cases, perhaps not more 
frequently than upon hairs which are presumably healthy; and I 
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am not at all prepared to say what significance should be attached 
to its presence. Certainly I see no reason to admit that it can be 
an active cause of a malady with which it seems to be only occa- 
sionally associated; and, as the remedies already described are 
themselves parasiticides, T see no reason why the presence of fungus 
should modify the treatment to be pursued. Possibly, in any in- 
stance in which the hairs were much infested, it would be good 
policy to pull them all out beyond the limits of the disease. 

The growing-in of eyelashes upon the globe of the eye, so that 
instead being protectors of the organ they are converted into 
sources of perpetual irritation, is a ‘phenomenon met with under — 
three perfectly difterent conditions. In many text-books we 
find a distinetion between “ trichiasis,” a state in which the eye- 
lashes are simply incurved, and “distichiasis,” in which it is 
assumed that there is a double row, the outer of normal growth 
and position, the inner directed towards the eye. I have never 
seen what could be properly described as distichiasis, but I have 
frequently seen some hypertrophy of the tarsal margin, attended 
by the growth of cilia in abnormal numbers, some of them being 
misdirected. This kind of hypertrophy most ‘fr equently affects the 
external third of the upper lid; and probably often originates in 
the increased vascular action due to a slight attack of blepharitis 
in earlier life. [The occurrence of a partial supernumerary row of 
eyelashes, fairly justifying the name “distichiasis,’ is not exces- 
sively rare; we have seen at least one such case, doubtless con- 
genital, in which the second row of cilia was very regular, and 
extended, in each eye, from the outer canthus for about half an 
inch along the margin of the upper lid near the row of openings of 
the Meibomian glands.] The second condition met with is one of 
incurvation of the tarsal cartilage, by which the position and the 
direction of its free margin are altered ; and this change generally 
affects the whole length of the upper lid, and is a consequence of 
chronic conjunctivitis. Precisely as the lower tarsal cartilages are 
liable to be everted in blepharitis, by the shrinkage of inflamma- 
-, tory ettusion external to them, so, in the same way, the upper car- 

‘tilages. are liable to be incurved by the shrinkage of effusions. 
internal. to: them, or in the membrane by which they are lined. 
Such shrinkage occurs chiefly in persons in whom conjunctivitis 
has given rise ‘to the formation of papillary granulations in the 
palpebral folds, and therefore, as will hereafter be shown, chiefly in 
the lower orders of Irish and in persons who have been in schools 
or regiments In which contagious ophthalmia has prevailed. The 
upper lids, in such cases, will be found unduly convex from above 
dow nwards, and, when they are everted, the cartilages will be found 
shortened and concave in the same direction, and marked by glis- 
tening bands or patches of cicatricial tissue. The displacement: of 
the cilia 1s then a mere mechanical result of the alteration in the 
shape of the cartilage. [The cicatricial changes which lead to in- 
curvation of the tarsus are mainly the result of a chronic patho- 
logical process involving the substance of the cartilage; in other 
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words, of inveterate “follicular granulations” (trachoma) rather 
than of the uncomplicated papillary form. The whole tarsus be- 
comes misshapen, and the free border of the lid, which is nor- 
mally about a line in width, loses its posterior angle and assumes 
the appearance of a mucous surface up to the line of implantation 
of the cilia. These also become more or less distorted and irreg- 
ular in their growth, so that many of them come to rub upon the 
eyeball, w hile the Meibomian glands become partially atrophied, 
and their duets, which normally appear as a row of minute open- 
ings upon the free border of the lid, acquire a faulty direction 
and open backward upon its conjunctival surface.}| The third 
condition is one of displacement of the cartilage as a whole by 
perverted muscular action. This, which is usually called entro- 
pium, occurs most frequently in the lower lid, and is a cormmon 
source of trouble after operations upon the eye in aged persons of 
lax fibre. It may exist in various degrees, but the spasmodic action 
of the orbicularis often cants the inferior cartilage quite over, turn- 
ing its lower edge upwards, and bringing the lashes and the cuta- 
neous surface of the lid to rest against the eyeball. We have 
therefore to recognize three conditions, which imay be illustrated 
by the annexed diagrams. In the first, as at a, Fig. 56, there is 
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an excessive [and perverted] growth of cilia, the cartilage maintain- 
ing its normal relations with the globe. ‘In the second, as at B, 
there is no excessive growth, indeed there is more fr equently dimin- 
ished growth; but the cilia (either upper or lower) are turned in- 
wards by distortion of the lid. In the third, as at c, there is neither 
altered growth nor distortion, but the lower lid is displaced by dis- 
ordered musculav action. 

In each of these cases the surgeon must address himself to the 
cause of the evil. When the cilia are redundant, it may be suffi- 
cient for a time to remove them by epilation whenever they touch 
the eyeball, and it will occasionally happen that atrophy of the 
follicles will be thus produced. LEpilation, simple as it seems, 
requires not only some care, but also the use of forceps with oppos- 
ing surfaces which are so w ‘ell fitted, and just so much roughened, 
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that they will hold the finest hairs. Such are sold under the name of 
cilia foreeps by all instrument makers. They should be made to seize 
each hair singly near its root, and to extract it by a gentle steady 
pull. A jerking movement is apt to break the hair, and badly 
made forceps will cut it, in either case leaving a stump which may 
be difficult to extract, and which is far more irritating than a per- 
fect eyelash. In cases of incurved lids the offending lashes are 
often very fine and pale-colored, and it is desirable to let the light 
fall upon the margin of the lid from different directions, and to 
use a magnifier, in order to see that none escape detection. 
Although ‘epilation, in the case of mere redundancy, sometimes 
leads to cure, it is more common for the cilia to grow, again and 
again, and in this case the continual plucking out may occasion 


irritation and swelling of the lid. It is then desirable to abandon 
the practice, and to destroy the bulbs from which the ingrowing 
hairs proceed. If they are only two or three in number, this may 
be done by the actual cautery, for which Mr. Wordsworth’s needle 
[see Fig. 55, page 174], or a common sewing needle fixed in a 
handle and heated in the flame of a spirit-lamp, furnishes the most 
convenient instrument. In order to use the cautery, it is generally 
advisable to administer an anesthetic and to secure the lid by 
Snellen’s forceps, shown in Fig. 57,' not on account of the pain, but 
because a slight movement of the patient at the moment of con- 
tact with the hot needle might baftle the operator, and cause him 
to make a puncture in the wrong place. The needle should be at a 
dull-red heat, should be introduced into the follicle from which each 
misdirected eyelash proceeds, and should penetrate about a line. 
If more than two or three cilia are in fault, the contraction that 
would follow burning would forbid recourse to it ; and then there. 
are two other methods, either of which may be employed. The 
hair-bulbs may be excised, or they may be destroyed by the action 
of a silk thread used as a a seton ; and the former plan is generally 


1 [Fig. 57 does not correctly represent Snellen’s eyelid clamp or ‘‘ forceps,’’ but 
is based upon a modification of Snellen’s clamp by Mr. J. Z. Laurence. Snellen’s 
clamp is correctly shown in Fig. 59.] 
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to be preferred, because it is more under control than the latter. 
The seton may chance to destroy all the cilia between its points of. 
entrance and exit; whereas the object of the surgeon is to destroy 
only those which are misdirected. 


[Fie. 58.] 


[Perhaps the neatest and most accurate way of cauterizing a 
single hair-follicle is by passing a very tine platinum wire through 
it in close proximity to the eyelash, bringing the end out through 
the skin near the margin of the lid, and then heating the wire 
momentarily to redness by passing through it the current from a 
single cell of a Grove or Bunsen battery. The wire may be of a 
diameter of about 51,th of an inch, and may be easily drawn 
through the follicle by a fine thread, previously passed by the aid 
of a very fine curved needle. After the wire is in place, and any 
bleeding has entirely ceased, the free ends of the wire, at the mar- 
gin of the lid and at the point of emergence through the skin, 
are seized by two pairs of forceps, connected by wires with the 
two battery poles. The platinum wire becomes heated almost 
immediately, and a second generally suffices to complete the cau- 
terization. | 

In order to excise a group of superfluous bulbs, it is desirable to 
inclose the lid within Snellen’s forceps, and to serew the blades so 
closely together that there may be no bleeding to obscure the 
view of the operator. A fine scalpel or a Beer’s knife should then 
be thrust into the margin of the lid, parallel with the plane of the 
eartilage, and just under the skin, in such a way that the blade 
separates any normally directed cilia, which it may be desirable 
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to preserve, from the abnormally directed, which are to be sacri- 
ficed. The point of the knife should be carried well above the 
roots of the cilia, and moved towards the cutting edge in such a 
way that the wound may be as broad above as below. A second 
thrust should then be made, parallel to the first and of equal ex- 
tent, close to the conjunctival margin of the lid, and separated 
from it only by the oritices of the Meibomian glands; and the 
parallel incisions should be long enouzh to include between them 
all the cilia which are to be destroyed. The operator then places 


one blade of a fine pair of scissors in each incision, and, by two _ 


snips, cuts out the intervening piece of cartilage subcutaneously, 
together with any hair-bulbs which it may contain. A moist 
cold compress should be applied for a few hours, after which no 
further dressing will be needed ; and if any misplaced eyelash has 
escaped, it may be destroyed with a hot needle on a future occa- 
sion. The diagram in Fig. 59 shows the position of the two inci- 
sions, with reference to the cilia, the 
eta margin of the eyelid, and the orifices 
os of the Meibomian glands, and the dot- 
ted lines show the extent and depth of 
the incisions in the lid. 
INN [Operations in which a small group 
ANU ; a) hanes is excised we not alto- 
“ry SINS” Lee ether satisfactory as regards the per- 
Mtn es anence of the . ure, A few mo mc 
after an apparently perfect operation a 
few cilia will often be found growing in a faulty position, and will 
require to be pulled out or treated by some more radical method. 
The operation of excision, as described and figured by the author, 
is one which we have long employed, and it is probably as effective 
as any with which we are acquainted | 
The use of the suture was first suggested by Dr. Herzenstein, 
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by the spatula, and the needle, armed at the point with a double 
silk thread, is introduced on the margin of the eyelid at the point 
a, on one side of the group of hairs to be destroyed, is carried ver- 
tically upwards, and made to emerge on the skin at 6, about two 
lines above its entrance. It is reintroduced at the second pune- 
ture 6, carried horizontally for a sufficient distance to clear the 
other extremity of the group of hairs, and is again brought out at 
ce. Reintroduced at this third puncture, it is carried “vertically 
downwards, and made to emerge on the tarsal margin at d, where 
the silk is seized and retained, “and the needle finally withdrawn. 
The two ends of the silk are then knotted together, and a subcu- 
taneous loop is formed, which includes the bulbs of the misdi- 
rected hairs, and soon destroys them by the inflammation which 
it excites. When free suppuration commences, the thread may 
be cut and removed. | 
The cases of incurvation of the superior cartilages are more nu- 
merous than the foregoing, and, thanks to the late unchecked 
prevalence of contagious ophthalmia in pauper schools, they are 
likely to present themselves in still greater numbers in years to 
come. ‘They have much exercised the ingenuity of surgeons, and 
many operations have been devised for the relief of the sufferers. 
One of these, which I mention only in order to condemn it, was 
usually called “scalping.” It consisted of the absolute removal 
of the hair bearing margin of the lid; and afforded a temporary 
relief, which was usually dearly purchased by the injury soon in- 
flicted upon the eye through the loss of its accustomed protection. 
Although revived as a surgical proceeding in comparatively recent 
times, the operation is not of modern invention, since history tells 
us that it was among the tortures by which the Carthaginians 
vainly endeavored to shake the fortitude of Reguius. Among 
the occasional out-patients of St. George’s Hospital there are two 
unfortunate women, !o whom I have before made incidental refer- 
ence, and whose hard lot it has been to be thus treated. In their 
cases, so much of each upper eyelid has been removed that the 
palpebral fissure cannot be closed, and the conjunctiva has un- 
dergone a dermoid degeneration which has produced almost total 
loss of sight, and which admits of no cure, although it may be 
ameliorated by the frequent application of glycerine. [Two very 
different operations are often corfounded under the name “ scalp- 
ing.” The obsolete and rude procedure mentioned in the text 
eannot be too strongly condemned, though still occasionally fol- 
lowed by charlatans. The other operation, that of Flarer, con- 
sists in the ablation of a narrow strip of tissue, including only the 
integument, muscle, and the hair-bulbs, leaving the tarsal mar- 
gin intact; it involves , of course, the total loss of the eyelashes, 
but does not, as a rule, ‘lead to contraction of the opening of the 
lids or other detormity.] Another plan, suggested by Dr. Mce- 
Craik, of Smyrna, was to excise from within the lid a horizontal 
strip of the middle of the cartilage, leaving the skin and the upper 
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and lower portions of the cartilage intact, and removing only the 
crown of the arch of incurvation. I have performed this opera- 
tion in several cases, and the immediate results were excellent. 
Unfortunately they were not permanent, and after the lapse of a 
few months the patients returned as bad as ever; a result which 
has frequently followed other devices for the cure of the affection. 
Of the plan of grooving the cartilage, suggested by Mr. Streat- 
feild and others, I have no experience ; but ‘for the last three years 
I have relied almost entirely upon an operation founded upon that 
of Jasche and Arlt, but differing from it in some minor details. 
With this I have been well satisfied, not only as regards the im- 
mediate, but also as regards the permanent effects. In many cases 
the cure has been complete, and has remained so after the lapse 
of a year or more; and the patients for whom further treatment 
has been needed have seldom required more than the destruction, 
by knife or cautery, of one or two stray cilia. The operation is 
performed by splitting the tarsal cartilage into two layers, an an- 
terior layer carrying the hair-bulbs, and a posterior containing the 
Meibomian glands. A horizoutal strip of the anterior layer is 
then removed, together with the muscle and skin covering it ; and 
the ciliary margin of the anterior layer is transplanted upwards, 
leaving the lower portion of the posterior layer exposed. When 
the whole length of the lid is implicated, a Beer’s knife should be 
entered on the tarsal margin, near the lacrymal punctum, with 
its cutting edge directed towards the outer canthus. It should 
be carried pretty deeply into the substance of the cartilage, and 
then made to cut its way slowly along the lid, splitting the 
cartilage as it goes, nearly as far as the canthus. Great care 
should be taken to leave no hair-bulbs in the posterior layer. The 
knife should penetrate nearly to the upper margin of the cartilage ; 

but, if this is much ineurved, the necessary ‘depth must be at- 
tained by two or three successive incisions, in order to avoid per- 
foration of either layer. When the splitting is completed, an 
incision must be made along the whole length of the lid, about a 
Jine above its margin, through the skin, the muscle, and the ante- 
rior layer of the split cartilage, and another incision in the same 
direction and through the same structures, but higher on the lid 
and joining the preceding one at its extremities. ‘These two in- 
cisions will include an elliptical portion, which must be detached 
and removed ; and the strip of margin, left below the first incision 
and attached only at its extreinities, must be carried up and 
united by sutures to the edge of the wound above. W hen, as 
sometimes happens, only the outer half of the lid is implicated, 

the splitting of the cartilage may be commenced near the middle 
of the lid, but so as to include the whole of the distorted portion. 

It must then be carried quite to the outer canthus, from whence 
a vertical incision must be made upwards. The “piece excised 
should be triangular, its base formed by the vertical incision, 
and its apex being over the point at which the splitting com- 
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menced, as indicated diagrammatically in Fig. 61, where the dark 
line shows the course of the knife in 

the cartilage, and the dotted lines show Fic. 61. 

the subsequent incisions, which may a’ 
be most conveniently made with seis 
sors. ‘The portion of the lid containing 
the cilia (which is attached only atone 4 
extremity) is carried up from 4 and se- “4 
cured by suture at the point a’; and it 
is usually advisable to insert a second 
suture midway in its length, as at Bp’. 
I seldom apply any dressing, but leave the blood to dry upon the 
incision and upon the exposed surface of the posterior layer of 
cartilage. ‘The latter soon shrinks so as to occasion no detormity, 
and, if the extent of transplantation has been sufficient, it is very 
rare for the cilia again to reach the surface of the globe. 

(The operation described by the author, differs from that of 
Jische Arlt chiefly in the splitting of the lid, which, in Arlt’s 
practice, is always done in front of the tarsal ‘cartilage, and not 
in its substance: in removing the elliptical piece of skin from the 
upper lid, Arlt especially directs that the fibres of the orbicularis 
muscle are to be spared, and he abstains also from unnecessarily 
detaching the narrow bridge of tissue containing the bulbs of the 
eyelashes, for fear of fatally impairing its vitality. (See Arlt, 
Graefe und Saemisch, Handbuch, UI, page 448.) 

In trichiasis or entropium of the upper lid with ineurvation of 
the tarsus, no operation is fully satisfactory which does not correct, 
this acquired malformation, so far, at least, as regards the improve- 
ment of the form and direction of the margin of the hd. To 
effect this it is necessary to turn the whole margin of the lid for- 
ward in such a way as to restore the cilia to their normal direc- 
tion; we cannot, as a rule, bend the deformed and thickened 
cartilage by any force we can apply to it, but it is generally quite 
practicable to turn the whole edge of the lid forward after having 
deeply incised or cut through the thickened tarsus, in a line par- 
allel to and two or three millimetres distant from its free border. 
The operation of grooving the tarsal cartilage, has been worked 
out by Streatfeild and Snellen. Both surgeons first excise a strip 
of skin and muscle about a line in width, and about the same 
distance back from the palpebral margin, and then carefully cut a 
deep longitudinal furrow in the exposed tarsal cartilage. Streat- 
feild leaves the wound to heal by cicatrization, while Snellen pre- 
fers to apply several deep sutures in the cartilage ; in either case 
the result is the rectification of the position of the whole margin 
of the lid including the cilia implanted in it. An older operative 
procedure, which has been from time to time revived with various 
modifications, is to incise the eyelid throughout its entire thick- 
ness, parallel to and about a line back from its free border, and 
from one end of the lid to the other.; the incision may be made 


either from the conjunctival or the cutaneous surface of the lid, 
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and it may be made either wholly with a knife, or in part by scis- 
sors. A narrow strip of skin and muscle is then removed, and the 
separated margin of the lid is turned forward, and held in position 
by carefully applied sutures. Ifthe opening of the lids has been 
much shortened by the disease, a canthoplastic operation should 
be combined with the operation upon the tarsus, whether it be by 
grooving or by incision. | 

In many trials, both of Arlt’s operation, and of Von Graefe’s 
modification of the same, we have failed in the majority of cases, 
to attain permanently good results. We have also found it very 


difficult to groove the tarsal cartilage deeply enough to permit 


the free margin of the lid to be easily bent into the desired posi- 
tion. We prefer, therefore, to make a bold longitudinal incision 
through the conjunctiva and tarsus, from one end of the tarsus 
to the other, and parallel to and about a line or a line and a quarter 
distant from the free border of the lid. We then excise a strip 
of skin a little more than a line in width, and about a line dis- 
tant from the row of eyelashes, and turn forward the loosened 
margin of the lid, and secure it in its new position by from three 
to five sutures. The needle carrying the suture, is made to enter 
at the edge of the lid, in or near the row of cilia, and is carried 
upward just beneath the skin, until it appears in the cutaneous 
wound; it is then plunged deeply through and behind the fibres 
of the orbicularis muscle, and is brought out through the skin 
from a third to a half of an inch above the upper lip of the 
wound. The effect of the row of sutures applied in this way, is 
to tilt forward the margin of the lid, with the implanted cilia, 
leaving the longitudinal wound on the conjunctival surface to 
heal by granulation. When the tarsal cartilage has been very 
much thickened, we have removed a wedgelike strip from the 
upper portion before proceeding to the excision of the strip of 
skin. This operation is essentially the tarsotomia horizontalis of 
Von Ammon as modified by Roser. (See Ruete, Lehrbuch der 
Ophthalmologie, II, page 205.) The chief, and we believe important 
point of difference being that we do not cut through the whole 
thickness of the lid, but confine the principal incision to the con- 
junctiva and tarsal cartilage, and in the excision of the narrow 
strip of skin we are careful to spare the underlying fibres of the 
orbicularis muscle | 

The cases of the third class, in which the cartilage of the lower 
hid is turned over, are easily cured by the excision of a narrow 
horizontal strip of skin and muscle; a little operation which is 
most conveniently done by means of scissors. The first incision 
should be at a little distance down the lid; the second, meeting 
the first at both extremities, should be close to the roots of the 
eyelashes. It is desirable to make the lower incision first, in order 
that it may not be obscured by bleeding from the upper one. Some 
operators pinch up a fold, and cut it off at a single stroke of the 
scissors; but this plan is not to be commended. The resulting 
wound will be either too short or too wide; in the first case only 
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partially correcting the defect, in the second, everting the punctum 
and producing some degree of ectropium. It is necessary to be 
very careful not to remove too great a width of skin, and inex- 
perienced operators are almost certain to err in the direction of 
doing too munch. <A single suture may be applied in the middle 
of the wound,' which will require no other dressing. The form 
of entropium under consideration, sometimes occurs in old people 
after operations upon the eye, being then the result of spasm of 
the orbicularis excited by irritation, and combined with general 
laxity of the non-muscular tissues. It is sometimes possible to 
overcome the spasm, and to keep the lid in its proper place, by 
painting the cheek with contractile collodion, or by the careful 
adaptation of strips of waterproof adhesive plaster. Both these 
methods, however, are liable to fail; and it is better to remove a 
strip of skin than to place undue trust in either of them. If the 
little operation is nicely done it will leave no visible cicatrix ; and 
if the strip removed is not too wide, there will be no eventual al- 
teration in the position of the tarsal margin. 

Ketropium, or eversion of the lids, 1s produced in a slight degree, 
as already mentioned, by neglected blepharitis; and ectropium of 
the lower lid is not uncommon in old persons, as a result of hyper- 
trophy of the conjunctiva following inflammation. The latter 
form may usually be cured by the free application of nitrate of 
silver to the exposed surface, the lid being restored to its place by 
the contraction which follows the separation of the eschar. Ee- 
tropium of the lower lid may also be consequent upon motor 
paralysis of the face, the lid tending to fall downwards by its 
own weight when no longer restrained and supported by the orbic- 
ularis. Both lids nay be everted by the contraction of neigh- 
boring cicatrices, such as may follow burns, some kinds of skin 
disease, or the removal of necrosed bone. The conditions thus 
produced can only be cured by carefully planned and skilfully 
execnted plastic operations, the details of which must differ in 
every case, and which it would be foreign to my purpose to 
describe. But threatened ectropium from cicatricial contraction 
inay sometimes be prevented, if the case is seen in time, by the 
simple expedient of paring the edges of the lids, and uniting them 
by two or three points of suture. “he eye will thus be kept closed 
until the period of contraction has passed, when the artificial 
union may be severed. Moreover, in all burns or other wounds 
about the face or temples, it 1s desirable to promote healing by 
skin-grafting, so that the tendency to contraction may be dimin- 
ished as much as possible. If the ectropium is paralytic it hardly 
admits of treatment, except by faradization of the affected muscle, 
or by slitting the lacry mal canaliculus to afford the tears a passage 
into the sac; a course which is also indicated, as a general rule, 
in the form consecutive to blepharitis. 

Symblepharon, or union of the eyelids with the globe, is a 


1 [The suture may generally be omitted altogether. ] 
13 
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traumatic affection which usually follows the destruction of the 
conjunctiva by lime or hot metal, and which occurs chiefly in the 
lower lid. The cases seen in London are nearly all produced by 
lime; but in the neighborhood of great metal works a splash of 
molten metal is a more common cause. Whatever may be the 
destructive agent, if the opposed surfaces of the globe and of the 
eyelid are both denuded, they will almost certainly become firmly 
united in healing, whatever pains may be taken to keep them 
apart. The union frequently extends over a large portion of the 
cornea, and is always a source of much irritation and distress, 
partly on account of the restraint imposed upon the movements 
of the affected eye. Weare indebted to Mr. Teale, of Leeds, for 
a mode of treating symblepharon which has superseded all others. 
He completely divides the union between the lid and the globe, 
dissecting down the former until it is quite free, and then trans- 
plants a piece of the healthy ocular conjunctiva to fill the gap 
produced on the ocular surface. The size and shape of the trans- 
planted piece, the direction from which it is taken, and the way 
in which it is brought into the gap, are points of detail which 
must be governed by the peculiarities of the case. The principle 
is that the raw surface of the eyelid has no corresponding raw 
surface to which it may adhere; and it is found in practice that 
the ocular conjunctiva, even if removed for transplantation from 
nearly the whole of the surface sheltered by the upper lid, will in 
a short time be reproduced so completely as to leave scarcely a 
trace of the operation. When asymblepharon is very extensive, 


the first division will often leave one or two cicatricial bands, 


which may require subsequent treatment of the same kind; but 
as a rule the free mobility of the eye may be at once restored, 
and the sensation of dragging relieved. Moreover, after the suc- 
cessful detachment of a symblepharon, the opacity of the cornea, 
being no longer fed by the vessels of the lid, usually disappears in 
course of time; and excellent vision is often thus restored to an 
eye which seemed, at first sight, to be almost entirely disorganized. 

In paralysis of the orbicularis muscle, due to lesion of the 
portio dura, the eyelid can be closed only imperfectly ; a condition 
chiefly seen in the lower lid, inasmuch as the weight of the upper 
lid counteracts, to some extent, the influence of the levator pal- 
pebre. In paralysis of the third nerve, when the levator palpe- 
bree is among the disabled muscles, the weight of the upper lid 
brings it down, and produces a passive closure of the eye which 
is known as ptosis, and which may be complete or incomplete 
according to the degree of the paralysis. In complete ptosis the 
lid hangs down without a wrinkle, and cannot. be lifted by any 
effort of the will, although it may sometimes be slightly influenced 
by the action of the anterior fibres of the occipito-frontalis. In 
the incomplete forms there is only partial closure, and more or less 
control, according to circumstances. When ptosis is associated 
with paralysis of the other muscles supplied by the third nerve, 
that is to say, of the internal, superior, and inferior recti, the 
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inferior oblique, the sphincter pupille, and the muscle of accom- 
modation, it indicates some disease of the trunk of the nerve, or 
some injury inflicted upon it; and such cases are often due to 
syphilitic thickening of the periosteum at the sphenoidal fissure. 
When the ptosis stands alone, it more probably indicates some 
disease or impairment of blood-supply of the nerve-centres in 
which the filaments going to the levator muscle have their origin. 

In either case ptosis must be treated in the first instance upon 
general principles ; but after a time, if 1t appears to be established 
as a permanent condition, it may be relieved or cured by an opera- 
tion for shortening the lid. An elliptical piece of skin and of the 
subjacent muscle must be removed, and the edges of the wound 
united by sutures. In some cases it is desirable to remove the 
muscle very freely, both above and below the limits of the cutane- 
ousincision. ‘The surgeon must not aim at restoring symmetry of 
the lids when the eyes are open; but must be content to lift the 
margin of the paralyzed lid sufficiently to uncover the pupil for 
visual purposes. If too much skin is removed, the lid will have 
a strained and tight appearance, and the power ‘of nat it may 
be taken away, in which case the cornea will be likely to suffer 
from ulceration produced by exposure. If too little is removed, 
the pupil will still be covered, and the operation be wholly useless. 
It is not generally desirable to operate for ptosis when the other 
eye is sound, if any of the recti muscles are also paralyzed ; 

because then the closed lid saves the patient from the still greater 
inconvenience of double vision; and in the rare cases in which 
ptosis is congenital an operation would generally be of very doubt- 
ful utility. 

[ Ptosis, like paralysis of the other orbital muscles, is often amen- 
able to treatment by electricity. We have employed, for the most 
part, the constant current, oe as advised by Benedikt (Archiv 
Sir Ophthalmologie, X, I, pp. 97-122), and, as it has seemed to us, 
with very positive advantage in recent ‘paralysis of the several 
recti muscles: it so happens that we have not had the opportunity 
of trying it in a recent case of ptosis. ] 

Besides passive closure from paralysis, we may have active clo- 
sure of the lids from spasm, which is probably always of a reflex 
nature, induced by some impression upon a filament of the fifth 
nerve. We see such spasm assume a chronic character in photo- 
phobia, which is usually traceable to superficial inflammatory 
mischief in the cornea or conjunctiva; or it may appear as an 
irregularly remittent affection in cases in which its peripheral 
origin is not manifest. 

The spasm of photophobia occurs chiefly in the young. There 
are many children, with some corneal affection, to whom light is 
painful, or at least irksome. They seem to have no power to. open 
their eyes; and, when told to do so, usually open the mouth instead. 
From this slight degree we meet with every gradation up to a 
state in which the orbicular muscles are contracted with all possi- 
ble force, with the features distorted to aid in the contraction; in 
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which the child will hide its face in the darkest corner of the room, 
in its hands, in pillows, in its mother’s dress, excluding every gleam 
of light by every available protection. In such cases the eyelids 
are so closely shut that tears find no continuous outlet, but accu- 
mulate under the lids, and escape in hot gushes w hen they are 
raised. In its extreme forms, photophobia 1s chiefly seen in cases 
which have been either neglected, or aggravated by the improper 
use of caustic or irritant applications. When it is present, 1t be- 
comes a question of degree whether we may cure the corneal affec- 
tion, and so get rid of the spasm of the eyelids, or whether we 
must get rid of the spasm before the corneal affection can be cured. 
It is manifest that a high degree of spasm must be itself injurious. 
The pressure exercised upon the sore eyeball produces reflex mus- 
cular action by which that pressure is maintained ; and the reten- 
tion of irritating tears is not only injurtous in itself, but serves to 
dilute and remove any local applications which may be employed. 
The muscular contraction maintains a high degree of venous con- 
gestion. In most cases, and especially if the patient can be seen 
daily, we may first. try the effect of treatment upon the original 
malady. But if the treatment fails to afford speedy relief, or if 
the patient comes from a distance, or if the photophobia has been 
long continued and is severe, it will be well to cure the spasm in 
the first instance. A fair practical test of severity is afforded by 
the fact that two opposing surfaces of skin, when held in prolonged 
and close contact, assume somewhat the character of mucous mem- 
brane. Ina case of aggravated spasm, when the orbicularis is ren- 
dered passive by chloroform, we find a little moist red chink, run- 
ning horizontally outwards from the external canthus towards the 
margin of the orbit. The surfaces of skin have here been brought 
into contact by muscular action : and the change referred to has 
taken place in them. When this chink is well-m arked, it will 
usually be necessary to cure the spasm before we can cure the eye. 

The cure of the spasm is fortnnately simple and easy. It is only 
necessary to render its continuance impossible for a time by com- 
plete division of the offending muscle. This is best done in the 
direction of the chink, by transfixing with a small bistoury from 
within outwards, and dividing conjunctiva, muscle, and skin, in a 
horizontal line, right up to the margin of the orbit. The loaded 
veins will empty “themselves by free bleeding, which soon stops, 
and is probably highly salutary. The closed lids may then be 
covered with a compress dipped in cold water, and retained by a 
bandage; and the patient should be put to bed in a room from 
which all but dim candlelight is excluded. In twenty-four hours 
the cornea will have lost its irritability and may be submitted to 
treatment. In forty-eight hours the patient w ill usually be able 
to walk abroad in daylight without inconvenience. The ineisions 
will heal without leaving any visible cicatrices; and the power of 
the muscle will eventually be completely restored. 

[We prefer to operate, for spasm of the orbicularis, or for con- 
traction of the opening of the eyelids, according to the method of 
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Dr. C. R. Agnew (Canthoplasty as a Remedy in certain Diseases of 
the Hye, New Y ork, 1875). “The external commissure of the eye- 
lids should be split to the bottom of the conjunctival cul de sae, 
through skin, orbicular muscle, canthal ligament, and conjunctiva. 

This is best done with a pair of strong, “shar p scissors, that will 
cut to the point. The length of the cut will vary from a half to 
five-eighths of an inch, depending upon the depth of the cul de sae. 

Its direction should be accurately horizontal. 

“The next step is for the operator to take the upper eyelid be- 
tween his thumb and forefinger, and draw it a little in an upward 
direction and towards the nose, until he feels the external canthal 
ligament upon the stretch. When this is felt he should introduce 
the blades [points] of a medium-sized pair of scissors into the 
wound, and nick the stretched edge of said hgament in the vicinity 
of the orbital border... . There will be an appreciable yielding of 
the lid to the traction the moment that the edge of the ligament 
is nicked, a feeling that all will recognize who have ever divided 
a tense tendon.” 

The operation is completed by the introduction of three or four. 
fine sutures, ‘‘so as to stitch the cut conjunctiva neatly to the cut 
skin all around the enlarged or new commissure, excluding from 
the sutures the cut ligament.” In cases of simple spasm of the 
orbicularis, and of swelling of the conjunctiva from acute inflam- 
mation, it is often better to omit the sutures. | 

The principle on which this treatment rests is well established 
in various branches of surgery. There are many conditions in 
which spasm of a sphincter muscle maintains or aggravates disease, 
and in which the division or dilatation of the sphincter is a neces- 
sary preliminary to other treatment. Dilatation is inapplicable to 
the orbicularis, and only division remains. We may admit that 
many cases of spasm of the eyelids, which are capable of being 
eured immediately by myotomy, might be cured without it in 
course of time. But in the treatment of eye disease rapidity of 
eure is a matter of primary importance, because the tissues of the 
eye are liable to be irreparably injured by the continuance of mor- 
bid processes, and because the use of the organ is essential to the 
discharge of many of the duties of life. The malady in question, 
moreover, involves great suffering; and the little operation recom- 

mended (which may be done under chloroform during the exami- 
nation) is so speedy, certain, and harmless a remedy that, in any 
bad case, there should be very cogent reasons to justify neglect to 
employ it. 

The remittent form of contraction of the orbicularis, to which 
the word “ blepharospasm” is usually restricted, produces closure 
of the eyelids at uncertain times and of uncertain duration, but 
generally either excited or aggravated by external irritants or by 
mental anxiety. I can recall the case of a gentleman who was in 
the habit of driving, and whose eyes would every now and then 
shut up for two or three minutes, especially on a windy or dusty 
day, so that he would be compelled to stop his horses as his only 
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security against a collision. I have been consulted by a school- 
mistress who suffered in a similar manner, and whose pupils took 
much advantage of her infirmity ; and also by a cook, whose eyes 
would sometimes close at the critical period of a dish, and only 
reopen when it was hopelessly spoiled. In all such cases the first 
thing to do is to search for any source of local irritation ‘such as 
a carious tooth) or for any condition of the general health which 
may be productive of exaggerated nervous sensibility; and, if no 
special clue can be found, 1t 1s worth while to try the use of bro- 
mide of potassium, or of such tonics and anodynes as the circum- 
stances of the case may suggest. If general treatment is not pro- 
ductive of benefit, the only remaining resource is to divide the 
afferent nerve by which the peripheral impression is conveyed to 
the centre. This nerve is usually either the supraorbital, or the 
subeutaneous malar; and may sometimes be identified by the fact 
that tirm pressure upon it will relax the spasm. I cured the cook 
above mentioned by division of both her supraorbital: nerves ; and 
Von Graefe has recorded a case of cure by division of the subcuta- 
neous malar. To perform the operation, it is only necessary to 

carry a tendon knife under the skin, directly across the track of 
the nerve, and then, turning its edge backwards, to divide every- 
thing lying between it and the bone. 

The lacrymal gland and passages, although they do not, strictly 
speaking, form parts of the eyelids, are yet so closely connected 
with them that an account of their maladies may appropriately be 
included in the present chapter. 

The anatomy of the lacrymal apparatus is simple. The gland, 
situated in a depression at the upper and outer angle of the “orbit, 
pours its secretion into the conjunctival sac by fifteen or twenty 
ducts which have their orifices beneath the upper lid, and in the 
upper retrotarsal fold. he secretion, which consists of water 
with an almost inappreciable saline impregnation, flows over the 
conjunctiva, and passes to the inner canthus, where it enters the 
lacrymal puncta. In ordinary states the quantity is only so much 
that the puncta can convey it away without overflow ; but it is 
increased by irritation of the ocular surface, or in some cases by 
emotion, and then the conjunctiva becomes overfilled, and the tears 
run down the cheeks. Each punctum leads into a delicate pas- 
sage or canaliculus ; and the canaliculi open, sometimes together, 
sometimes separately, into a small receptacle, the lacrymal sac. 
The sae is obscurely triangular in form, with its apex down- 
wards, and this apex is continuous with the nasal duet, which 
passes through a channel in the lacrymal and superior maxillary 
bones and opens into the inferior meatus of the nose. [The lac- 
rymal sac 1s about twelve millimetres long, contracted and closed 
above, and again somewhat contracted below, where it is contin- 
uous with the nasal duct, so that its middle portion is the widest. 
In cross section it is oval, having an antero-posterior diameter of 
tive millimetres and a transverse diameter of four millimetres.— 
See Merkel, op. cit., p.97.] The lacrymal passages are lined through- 
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out with mucous membrane, which connects the conjunctiva with 
the Schneiderian surface generally. 

The lacrymal gland itself is seldom diseased ; insomuch that I 
have only met with a single instance. In this case the patient, a 
young lady of eleven years old, was brought to me with a tumor 
projecting from under the upper and outer “angle of the right orbit, 
and pushing the eye downwards and inwards. Her father, him- 
self a medical man, regarded the tumor as a cartilaginous out- 
growth from the orbital periosteum ; and the probability of this 
view was increased by the existence of cartilaginous outgrowths 
from the lobes of both ears, where they had been pierced.’ The 
projecting part of the tumor was as large as a full-sized hazel-nut ; 
it was painless, and presented that sort of obscure semi-mobility, 
and that degree of hardness, which might have been expected 
from cartilage. I advised its removal; and on dividing its invest- 
ments we were surprised to find a comparatively soft tumor, the 
apparent hardness of which was due to the tension of a fibrous 
eapsule. The growth was extensive, penetrating somewhat deeply 
into the orbit; but it was dissected out and entirely removed, and 
was found to be an indurated and hypertrophied lacrymal eland. 
The wound healed kindly, and the patient has since suffered no 
inconvenience; although there is still some thickening and droop- 
ing of the upper lid, and the right eye remains slightly lower than 
its fellow. It seems probable that the superior rectus muscle may 
have been injured by compression during the growth of the tumor. 

Epiphora, or watery eye, is aterm which should be limited, 
strictly speaking, to habitual hypersecretion of tears, unattended 
with obstruction of the passages of discharge, but filling or over- 
flowing the conjunctival sac by mere redundancy The tears in 
such a case are not only sources of discomfort, but they interfere 
with vision by disturbing the refraction of light. The affection 
is generally monocular ; “and, in the few cases which I have seen, 
it has been due to hyperemia or granulations lurking in the retro- 
tarsal folds, and has been cured by treatment addressed to these 
conditions. It is of rare occurrence, and would scarcely require 
notice but for the circumstance that it may be erroneously at- 
tributed to obstruction. In one of my patients the inferior canal- 
iculus had been slit up, and probes had been passed into the nose, 
of course without benefit, and although no obstruction had ever 
existed. [In the only case of uncomplicated epiphora which we 
have seen, the trouble existed in both eyes alike. The patient, a 
lady of about thirty years of age, had suffered for ten years from 
excessive flow of tears, which was wholly independent of any irri- 
tating cause or mental emotion. The flow was very abundant in 
the early morning, gradually diminishing during the day, and 
ceasing altogether ‘by afternoon. Often for many days together 
no overflow of tears occurred, then, without appreciable cause, the 
Bontic would return. Nothing abnormal was detected, except a 


1 [Tumors following the operation of piercing us i of the ear are generally 
fibromata. | 
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slight degree (4! sth) of hypermetropia, with apparently a little ac- 
commodative asthenopia. ] 

Obstruction of the lacrymal passages is very common, and may 
occur on either side of the sac. Occlusion of a single punctum, or 
of a single canaliculus, produces no more inconvenience than a 
diminution of the ordinary channels of exit, so that overtlow is 
produced by a smaller quantity of secretion than that which the 
original capacity of these channels would have suffered to escape. 
Occlusion of both puncta, or of both canaliculi, is followed by 
overflow whenever the amount of secretion is at all in excess of 
the loss by evaporation into the atmosphere. Analogous condi-- 
tions are produced by any swellings or deformities of the lids which 
remove the puncta from contact with the globe, with the addition 
that such swellings or deformities usually give rise to an interval 
between the lower lid and the eyeball, in which tears may accu- 
mulate, or to a broad base on which a wedge-shaped film of fluid 
may be supported against the cornea. 

Obstruction of the nasal duct is a far more serious matter, 
because the tears pass unchecked into the sac, distend it, and in 
time produce irritation, and ultimately inflammation of its lining 
‘membrane; while, as soon as the sac and canaliculi are filled, an 
overflow of tears from the eye occurs as 1f the canaliculi were 
themselves occluded. In the first stage of such a case the patient 
complains only of the overflow. On examination, the surgeon 
finds a small globular swelling below the inner canthus, over the 
lacrymal bone; and by pressure on this swelling he causes fluid to 
escape into the eye through one or both puncta. The swelling is 
the distended sac, and its presence proves at once the patency of 
the passages leading from the eye to the sac, and the occlusion of 
the passage leading from the sac to the nose. The fluid which can 
be pressed out through the puncta is that which is contained in 
the sac, and it may consist of tears and mucus somewhat inspis- 
sated by absorption, of muco-pus, or of pus, according to the state 
of the lining membrane. Sooner or later, in all neglected cases, 
pus is formed, and the openings of the canaliculi into the sac be- 
come closed by internal swelling. When this occurs, the sae is 
converted into the cavity of an abscess, which runs the usual 
course, and ultimately discharges itself externally on the cheek, 
just below the tendo oculi. The opening thus formed is [often] 
permanent, and constitutes “fistula lacrymalis.” When all in- 
flammation has subsided, the fistula gives exit only to an ocea- 
sional tear; but the membrane of the sac remains in a morbid and 
sensitive condition, ready to secrete pus in response to variations 
of health or to slight causes of local irritation. 

The treatment of obstruction of the nasal duct, both before and 
after the formation of fistula, has occupied the thoughts and pens 
of many skilful surgeons and learned writers, especial y of [Searpa, 
Ware, Travers, Hays], Bowman, Weber, rE. Williams], and Stil- 
ling. The old method [of Searpa and W are] was to puncture the 
lacrymal sac from the cheek, to carry the knife through the 
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obstruction in the duct, and then to insert a gold, [silver or lead] 
style, which was worn permanently, and by the side of which 
fiuids found their way from the sac into the nose. The lower 
extremity of the style rested on the floor of the nose, the upper 
extremity, fashioned into a knob or button, on the cheek just 
below the tendo oculi. [Mr. Travers treated obstructions of the 
nasal duct by probes or styles passed through the pre. 

viously dilated upper or lower punctum, a method which  ®. 
Dr. Hays, of Philadelphia, carefully studied and improved. | 
As an improvement on this plan, Mr. Bowman devised 
the method of slitting up the canaliculus, so as to render 
the lacrymal sac [more freely] accessible from the corner 
of the eye, and of passing probes [of larger size] through 
the obstruction. Weber contrived, for slitting the canal- 
iculus, the convenient knife which bears his name (shown 
in Fig. 62, and modified the shape and size of the 
probes. Stilling designed a knife [Fig. 63] intended for 
the division of the obstruction itself, which he treated, 
like a stricture of the urethra, by free internal incision. 
Others, of less distinction, have advocated various other 
expedients ; but, after having read their writings with 
due care, after having given full and fair trial to all 
methods in favor of which a prima@ facie case could be 
made out, and after having watched attentively the re- 
sults of various kinds of practice, I have come to the con- 
clusion that the best treatment, in a great number of 
instances, is that which is only ‘palliative, and that the 
best surgery, generally speaking, is to leave the obstruc- 
tion alone. : 

A stricture of the nasal duct resembles stricture of the 
urethra at least in this, that it is, as a rule, obstinately 
recurrent, and that the patency of the channel, even if 
re-established, can only be maintained by the regular pas- — 
sage of a probe at short intervals of time. The little 
operation is somewhat painful, and is only easy to prac- 
ticed hands. False passages are of constant occurrence,’ 
and the rough or careless use of the probe may itself be 
an exciting cause of inflammation which will do fresh 
mischief. Obstruction of the duct is very common in 
quite young children, in whom it would be impossible to 
use the probe without an anesthetic, and in whom the 
chances of doing harm are enormously greater than in 
adults. ‘The obstruction itself is a comparatively trivial 
matter, as long as the over-distension of the sac, and the 
consequent formation of abscess, can be avoided. 

On these grounds, whenever [ am consulted by a patient 
whose nasal duct is oceluded, but, as yet, without inflam- 
mation, I advise submission to the inconvenience, coupled with the 


1 (Only in unskilful hands. ] 
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precaution of emptying the sac so frequently by pressure, that over- 
distension and its consequences eannot occur. It soon ‘becomes a 
matter of habit to compress the sac, every half hour or so, by the 
finger covered with the pocket handkerchief, and thus to remove 
the secretion. At the same time an astringent lotion—generally 
a solution of five grains of acetate of lead in an ounce [or two] of 
water—may be dropped into the inner canthus night and morning ; 
and in this way the patient may [sometimes] be kept in comfort 
for an indefinite number of years. 

When, however, there is already a tendency to. inflammation, 
evinced by some redness about the caruncle and plica semilunaris, 
by some tenderness of the distended sac, and by the purulent or 
muco-purulent character of its contained fluid, it is generally well 
to make an endeavor to overcome the obstruction. For this pur- 
pose, the lower eyelid should be drawn outwards and rendered 
tense with one hand, while, with the other, the surgeon introduces 
the beak of Weber’s knife into the corresponding lacrymal pune- 
tum The punéctum itself forms a vertical cylinder, about a line 
in height, placed at the end of the horizontal canaliculus, which 
therefore } joins itat aright angle. Remembering this right angle, 
and so guiding the beak as to ‘straighten out the channel, the sur- 
geon carries the knife horizontally along the canaliculus, with its 
cutting edge upwards, until it enters the lacrymal sac, and its 
blunt extremity is arrested against the bone. Keeping this ex- 
tremity in contact with the bone, and keeping the eyelid tense, 
the knife is raised froma the horizontal to the perpendicular posi- 
tion, and it divides the whole length of the canaliculus during the 
movement. The surgeon then takes a probe, generally the largest’ 
of Bowman’s series, “and passes it horizontally along the divided 
eanaliculus into the sac. When it is arrested by bone, the probe 
must be raised into a vertical position, so that it crosses the supra- 
orbital notch; and it is then pushed down to the bottom of the 
sac, and made to engage itself in the upper part of the nasal duct. 
The probe is not quite straight, and hence, if it does not hit the 
duct at once, simple rotation of the shaft will cause the extremity 
to describe a small circle, and in the course of this ecirele the 
opening will probably be found. When the surgeon is sure that 
he is in the right track, he pushes the probe steadily downwards, 
through any resistance of an elastic character, until its extremity 
strikes upon the floor of the nose. When the obstruction is of — 
long standing, it is often very firm and difficult to overcome; but 
it never presents the unyielding opposition of bone. After being 
suffered to remain a few minutes, the probe is withdrawn. The 
lips of the incision in the canaliculus must be separated with a 
probe daily, for the first two or three days, or until they have lost 
all disposition to cohere. The sac must be diligently emptied by 
pressure, lead lotion dropped into the inner corner of the eye, and 


1 [Preferably No. 3 or No. 4 of Buwman’s series of six probes ] 
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the probe passed again in three or four days, when, if all is going 
on well, there should be less resistance than at first. In that event, 
the probe should be passed once or twice a week for three 

or four weeks, and then, in a small percentage of cases, the PF! %- 
stricture will be permanently cured. 

In the majority, however, this fortunate result will not 
be obtained, and contraction of the duct, with a return of 
the original symptoms, will sooner or later oceur. I then 
employ; the method of Stilling. By this, the probe is first 
passed through the stricture as before, then withdrawn 
aud replaced by Stilling’s knife (Fig. 63) which is pushed 
down until its blunt cases touches the floor of the 
nose. It is then made to divide all the soft parts within 
the bony channel of the nasal duct, in three or four radial 
directions, cutting quite up to the bone in each. When 
this is effectually done, the knife should be loose in the 
channel, and blood should flow freely from the nose. The 
knife is then withdrawn, and no other treatment is em- 
ployed. Again in a few instances, a complete cure will 
be obtained; but, far more frequently, contraction will 
take place after this plan as after others. When it does 
so, I regard the stricture as incurable. I have tried all 
manner of schemes, the frequent passage of silver probes 
of all sizes and patterns, the insertion of lead or silver 
probes to be worn for periods ranging from three weeks 
to six months, dilatation by bougies of catgut or lami- 
naria, and the injection of various lotions by syringes. At 
one time I had a syringe with a probelike nozzle, by which 
I could convey injections to any part of the duct. I 
think I may say that in every such case without excep- 
tion the last state of the patient has been worse than the 
first; and I have now abandoned every one of the prac- 
tices referred to. After a single fair trial of the probe, 
followed, if necessary, by a single fair trial of Stilling’s 
operation, I arrange the cases into two classes, those in 
which the patient may be kept comfortable by regularly 
emptying the sac and by the use of astringents, and those 
in which the sac is chronically inflamed and a source of 
perpetual trouble. In the latter I adopt a plan first intro- 
duced by Magne,' and destroy the inflamed sac by caustic. 
For this purpose a vertical linear incision is made through the skin 
of the cheek, by which the sac is laid open in its entire length, and 
emptied of its contents. When bleeding has ceased, the cavity is 
lined with a paste made of chloride of zinc, flour, and water, 
which is carefully applied to the whole of the mucous membrane, 
the skin being protected by oil, or by a speculum made for the 
purpose, by which the lips of the wound may be held apart. A 
poultice or water-dressing is applied, and in due time the sac is 


The destruction of the sae by caustic was advocated before Magne (1850) by 
Nannoni (1748), Beer (1817), and many others. ] 
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thrown off asa slough. The resulting cicatrix is inconspicuous, 
but the contraction from loss of tissue usually occasions some 
slight displacement of the lower lid. There will still be watering 
of the eye under any increase of secretion; but the discomfort 
and discharges arising from the inflamed sae are permanently re- 
moved. Magne originally employed chloride of antimony as his 
caustic, and various preparations have been recommended by other 
writers ; but in my hands the chloride of zine has been most ser- 
viceable. 

[By far the most elegant operation for laying open the lacrymal 
sac, preparatory to its destruction by caustics, is that described by 
Dr. C. R. Agnew (American Practitioner, January, 1871, pp. 12 
and 13,: “With Weber’s knife I slit up both canaliculi from the 
puncta to the lacrymial sac. -I then cut the sac wall intervening 
between the two canals. This carries me behind the tendon of 
the tensor tarsi, leaving it intact. I then with a small strong 
scalpel, make a sweeping cut upward, and then downward, so as 
to split the wall of the sac that looks toward the eye, until I can 
introduce a retractor into the cavity of the sac. When I can do 
so, | draw the anterior wall of the sae with the overlying palpe- 
bral Coma? toward the side of the nose, and thus reveal the 
sac cavity. I then apply either fuming nitric acid or potassa 
fusa to the sae lining and the canaliculi until I feel sure that no 
mucous fining is left. I then wash out carefully, and allow the 
anterior sac wall and palpebral commissure to fall back into place, 
when the sloughing and inflammatory processes destroy both sae 
and canaliculi ; and no one could tell from any external or con- 
spicuous signs that an operation for the destruction of the sac had 
been done. > 

Instead of destruction of the lacrymal sac, extirpation of the 
lacrymal gland has been performed and recommended by several 


surgeons; and, in this country, especially by the late Mr. Law- 


rence, who published an interesting paper on the subject in the 
Ophthalmic Review. The operation is not followed oe any inju- 
rious dryness of the conjunctiva, and the tears seem hardly to be 
missed. But the lacrymal gland is often somewhat composite, 

and small, detached portions ‘of it may be situated at some little 
distance from the main body. These detached portions are liable 
to be left behind, although their excretory ducts are divided ; and 
their secretion may then infiltrate the neighboring tissues, pro- 
ducing great swelling, and sometimes troublesome and prolonged 
inflammation, followed by abscess. In order to avoid such conse- 
quences it is necessary to make a very free external incision, which 
should be close under the upper and outer margin of the orbit, and 
to search for all accessory glands with great care. If these pre- 
cautions are taken, the ultimate results of the operation may be 
extremely good ; and I have lately heard from my friend Dr. An- 
drew, of Shrewsbury, that it has been very successful in his hands. 
As far, however, a8 my own experience will justify a conclusion, 
I think that, on the whole, the destruction of the sac is the better 
of the two methods of treatment. 


Pp NS Fone era ee ed 


pe ease 8 a 
oy SEE Pig ge Te 


SPT ee NE ee ee) ee ee 


eas 


Pig aa ea, 


TREATMENT OF LACRYMAL OBSTRUCTIONS. 205 


When the patient is first seen with the sac acutely inflamed, 
and evidently containing pus, unless this is actually pointing on 
the cheek, an attempt should be made to prevent the formation of 
fistula. For this purpose the canaliculus should be slit up, and, 
if the pus does not then escape freely, the opening of the canalic- 
ulus into the sac may be enlarged by a fine, slender knife. If the 
abscess 1s pointing, and the skin too thin to be saved, or if an 
opening has been already formed, it is best to use soothing appli- 

eations, and to wait until all tenderness and pain have subsided 

before any attempt is made to cure the stricture. If this can be 
done, the fistula will either heal, or at least cease to be a source 
of inconvenience. 

[In the treatment of disease of the lacrymal passages no single 
plan will always succeed. In many cases of distension of the sac 
by tears and mucus, or of these mixed with pus, but little more 
need be done than to provide a free exit for the distending fluids. 
This is best done by slitting the upper or lower punctum and c¢a- 
naliculus, or in some cases both; the contents of the sac can then 
be pressed out by the patient as often as they accumulate, and 
the case may recover without further surgical interference. Hav- 
ing thus gained access to the sac, it 1s often desirable to explore 
the whole length of the nasal duct by carefully passing one of 
Bowman’s probes, preferably No. 38, of the series of six; this is 
often done at once, but it is better in many cases to w ait a few 
days before using the probe. We thus detect any stricture, or 
opposing fold of membrane, as well as any disease of the bony wall 
of the sac or nasalduct. At this stage we may properly divide 
any constricting bands by the aid of Agnew’s knite (lig. 64), 
having first carefully determined their situation and extent 
by the use of a probe furnished with a bulbous tip. If we 
detect denuded or carious bone, we must promote healing 
by maintaining a free exit for the pus, conjointly, perhaps, 
with the daily use of astringent or antiseptic injections. In 
some cases the disease of the bone is dependent upon consti- 
tutional syphilis, in which case it often yields promptly and 
completely to the internal administration of 1odide of po- 
tassium in full doses. 

In abscess of the Jacrymal sac we must give exit to the 
pus as early as possible, and this can often be accomplished 
only by an incision through the skin. In young infants we 
have seen perfect recovery follow the opening of the ab- 
scess ; but it is well, in most cases occurring in older per- 
sons, to slit one of the canaliculi and explore the nasal 
duct as soon as the inflammatory swelling has subsided, 
dividing also any stricture by means of ‘Agnew’ s knife. 
With this degree of interference, repeating the probing a 
few times, at ‘intervals of a week or two, the external open- 
ing will generally heal, and the case either wholly recover 
or so far improve as reasonably to satisfy both surgeon and 
patient. Even chronic suppuration of the sac, with dis- 


Fie. 64. 
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charge of pus through an external opening, will as a rule yield 
speedily to this treatment, and the fistulous opening, if not of 
very long standing, will promptly heal. 

The treatment of simple chronic catarrh, or of chronic suppu- 
ration uncomplicated with fistula, is often tedious, but is by no 
means generally discouraging when the plan indicated above is 
intelligently and patiently followed ; in many cases of stricture, 
too, the internal division of the obstruction suffices permanently 
to remove it, or prepares the way for its permanent cure by the 
occasional use of Bowman’s probes. Certain cases will occur, | 
however, in which the stricture 1s very resistent, and obstinately 
recurs after dilatation. In such cases a style, introduced through 
the slit canaliculus and worn for several weeks or months, may 
sometimes be employed with great advantage. The plan of using 
styles introduced through the dilated punctum in the treatment 
of stricture of the lacrymal passages was suggested by Mr. Travy- 
ers (A Synopsis of the Diseases of the Hye, third edition, London, 
1824 , and has been warmly advocated by Dr. Hays, of Philadel- 
phia (Lawrence, on the Diseases of the Hye, edited by Isaac Hays, 
M.D., Philadelphia, 1854, pp. 920-2); but it is only since the in- 
troduction by Mr. Bowman of the operation for slitting the canal- 
iculus that it has been possible to use styles of sufficient size to 
meet all the requirements of the case. A most important condi- 
tion of permanent good results from the wearing of styles is that 
the style worn last shall be quite large, so that, after its removal, 
the inevitable contraction of the canal may still leave a way open 
for the passage of tears and mucus into the nostril. This seems 
to have been understood by Scarpa and those of his followers, 
who have employed very large leaden styles, introduced through 
an opening in the skin, and has more recently been enforced by 
Dr. E. Williams, who has long employed, as a general method, 
large styles of silver, introduced through the slit upper canalicu- 
lus, and worn constantly during the whole course of treatment 
(Archives of Ophthalmology and Otology, 1,1, pp. 40-52). The styles 
used by Dr. Williams range from one and a half to two and eight- 
tenths millimetres in diameter, and the whole duration of the 
treatment is stated to be generally about three months. We 
are in the habit of treating some of the severer cases by this 
method, using, however, styles of soft lead instead of silver, and 
not exceeding a diameter of two millimetres for the largest ; and 
our experience appears fully to justify Dr. Willianis’s statement, 
that in his hands it has entirely superseded the destruction of the 
sac by caustics, in all cases in which the nasal duct is not abso- 
lutely impassable by a probe. | 

Occlusion of a lacrymal punctum 1s readily discoverable by the 
naked eye, or, at all events, by the aid of a lens; the punetum 
resembling a little papilla or vesicle, and presenting no central 
aperture. [It is sometimes congenital.} When only the orifice 
is closed, a careful puncture with a common sewing needle, fol- 


lowed by the passage of the finest lacrymal probe, may restore the 
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natural condition. Obstruction in the course of a canaliculus can 
only be discovered by a probe. In the natural state, when the 
eyelid is rendered tense, the smallest probe, if once guided round 
the angle between the ‘punetum and the canaliculus, will glide 
freely along the whole length of the latter until it crosses the lac- 
rymal sac and strikes against the bone. When the canaliculus is 
obstructed, the probe is stopped prematurely by an elastic resist- 
ance, against which the movement of its point may be both seen 
and felt by the operator. An attempt may be made to overcome 
such an obstruction; but it will be almost certain to reunite. In 
a few cases the canaliculi have been choked by concretions, mostly 
the so-called dacryoliths, or masses of saline deposit from the 
tears, which have also been found in the gland-ducts. In one in- 
stance I removed from the canaliculus of the lower lid a solid mass 
of fatty matter of very appreciable size, which certainly could not 
have been introduced by the punctum, and the source and origin 
of which were extremely obscure. 

In the cases in which lodgment or overflow of tears is due to 
displacement of one or both of the puncta by swelling or deformity 
of the lid, the surgeon must consider whether the cause of the dis- 
placement is of a temporary or a permanent character. In the 
former case, the effect on the tear-passages may be neglected ; but 
in the latter the canaliculus should be slit up toa sufficient extent 
to enable the tears to gain access to their natural channels of escape. 
In sonie of these cases, as in eversion of the lids produced by chronic 
blepharitis, the puncta will be difficult to discover, and will be 
found at last quite on the cutaneous surface. The condition of the 
patient is much aggravated by the lodgment of tears, and to slit 
the canaliculis effectually, and to maintain the patency of the slit, 
will generally diminish the existing discomfort in a marked degree, 
and will often lead the way to much permanent improvement. 


CHAP Vat. 
DISEASES OF THE CONJUNCTIVA. 


THE conjunctiva, as a mucous membrane, is liable to a superficial 
inflammation which is attended throughout by hypereemia and 
swelling, at first by dryness, and afterwards by increased secretion, 
which may be either mucous or muco-purulent, or may pass on to 
attain a distinctly purulent character. A well-known form of the 
disease is the ophthalmia neonatorum, or purulent conjunctivitis 
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of infants, which usually commences within the first few days of 
life. It is probably often a consequence of direct inoculation with 
the maternal secretions; although the late Dr. Ballard was accus- 
tomed to maintain that it was due to no other cause than the im- 
proper exposure of the newborn eyes to light, and to assert that 
he had banished it from his practice by acting upon this opinion. 

His views have not, as far as | know, been contirmed by any other 
observer; but there can be no doubt of the propriety of shielding 
the eyes of an intant from excessive glare. In a large proportion 
of the worst cases, the patients are the subjects of inherited syphilis. 

When brought to the surgeon, the lids are usually somewhat red- 
dened, puffy, and swollen, and are often adherent by dried secretion 
at their margins. W hen these are separated, the palpebral con- 
junctiva is seen to be bright-red, villous, and tumid, the ocular con- 
junctiva eovered by a close network of vessels, and the whole 
surface discharging a tenacious pus. If neglected, the inflamma- 
tion may soon. produce necrosis of the cornea; but as long as this 
membrane is unaftected the disease is very amenable to remedies. 
With regard both to prognosis and to treatment it is desirable that 
a good view of the cornea should be obtained. By patience and 
gentleness, and by carefully cleansing away the discharge by a 
stream of warm water, suffered to trickle from a sponge, this may 
generally be accomplished ; but it is better to go without the infor- 

mation than to obtain it by rough handling. JI have known an 
ulcerated cornea ruptured and the crystalline lens squeezed out by 
the unskilful ettorts of a surgeon to ascertain the exact state of the 
case. When the lids are very tumid and readily everted, it is 
usually best to lift the upper lid with a small retractor, the use of 
which obviates all risk. If the cornea is bright and clear, the 
only treatment required will be cleanliness and the careful appli- 
cation of an astringent. Some surgeons use an alum lotion, but [ 
have no confidence in it, and prefer a solution of nitrate of silver 
of the strength of two grains to the ounce. The infant’s head 
being placed 1 in the same way as for examination, the pus should 
be gently and thoroughly washed away with a small tine sponge 
and clean, warm, soft water; a stream being allowed to trickle 
from the sponge upon the lids while these are gently separated by 
the fingers. Another sponge may be so disposed as to receive the 
overflow of water; and time must be taken to render the cleans- 
ing complete. Some recommend a syringe, but the stream afforded 
by it is apt to “a jerky and unduly forcible, and the small sponge 
is in every respect better. When the. washing i is finished, the eyes 
must be very gently dried by the application of bits of soft ab- 
sorbent rag, and then a drop or two of the nitrate of silver lotion 
should be suffered to fall fairly between the parted lids. Finally, 
the margins should be anointed with cold cream or spermaceti 
ointment to prevent adhesion from the drying of the discharge. 

The whole process thus described should be repeated every four 
hours, and there will soon be sufficient evidence of improvement to 
allow of this interval being extended to six, eight, or even wpeive 
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hours. Within a week the cure is usually complete. The surgeon 
should, as a rule, show the mother or nurse how the application i is 
to be made. If heis content with mere description, the chances 
are that his directions will be imperfectly followed. He should 
make it clearly understood that the discharge is highly contagious, 
and that it would produce the same disease in a most dangerous 
form in any other eyes to which it might be accidentally conveyed. 
The sponges and towels used for the infant should be carefully set 
aside, and water used for the eyes or for the hands of the attend- 
ants should be immediately thrown away. 

If the purulent ophthalmia of infancy is neglected, or imperfectly 
treated, it may soon implicate the cornea, and then becomes a 
source of exceeding peril to the sight. Under this phase I shall 
have to speak of it again in a subsequent chapter, but I may say 
here that it is supposed to be the cause of nearly half the existing 
blindness of this country, although with only the most ordinary 
care, the disease ought to terminate in complete recovery 1n every 
instance. Very often, of course, medical advice is not sought until 
the time for treatment has gone by. Poor women are attended in 
labor by ignorant midwives, and if the infant has ophthalmia no 
one takes much heed of the occurrence. I fear, however, that in 
many of the cases medical men are greatly to blame. Every accou- 
cheur ought to be on the alert with regard to a malady so easily 
cured at its commencement, so dangerous if permitted to make 
progress. He should warn mother and nurse to send for him with- 
out delay on the first appearance of sw elling or discharge, and he 
should spare no pains in making sure that the necessary local reme- 
dies are used in the right way. I have repeatedly been called to 
infants for whom the accoucheur had indeed prescribed a lotion, 
but without proper directions for its employment, so that it had 
been poured over the face, or upon the clothes, or down the back, 
or anywhere but into the eyes, by a nurse who was wholly unaware 
of the importance of the application. I have even seen trust placed 
in the employment of a wet-nurse, to the absolute exclusion of local 
treatment ; and I have seen eyes lost by both these errors. I can- 
not too strongly express my conviction that no infant should ever 
lose its sight from this aftection; and that sight cannot be so lost 
under the observation of a medical man, except as a consequence 
of neglect or want of knowledge of a very flagrant character. 

[This last assertion of the author appears to us to be by far too 
sweeping, and therefore liable to convey a mischievously wrong 
impression. It has occurred to us, in at least two instances of this 
disease, to see an eye lost, in one case both eyes, from ulceration 
of the cornea, although caren and efficient loud treatment had 
been followed from the beginning. Jn one of these cases the mother 
was known to be suffering from a recent gonorrhea, and there was 
also a strong suspicion that the child had inherited a syphilitie 
taint ; in the other case, which seemed to be doing perfectly well, a 
digestive derangement, ‘incident to an unauthorized change of the 
wet-nurse, was accompanied by ulceration of both corne, which, 
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in one eye, led to perforation and extensive staphyloma. The 
treatment advocated by the author seems to us eminently judi- 
cious, but we also think well of a collyrium of alum (gr. iv or vi 
ad Bi), used hourly or sometimes oftener by the nurse, and supple- 
mented by an application of a solution of nitrate of silver (gr. ij 
or v ad 4j), daily, or perhaps twice a day, by the surgeon. In cases 
in which the cornea is already ulcerated, the stronger nitrate of 
silver solution should not be allowed to come in contact with the 
cornea, at least until it has expended most of its activity upon the 
conjunctiva of the lids. Absolute cleanliness and good nutrition 
are both of the first. importance. | 

When inflammation of the conjunctiva attacks patients beyond 
the age of infancy, it sometimes assumes a sporadic, sometimes an 
epidemic character. The sporadic cases may be due to ordinary 
catarrh, or to irritation set up by dust, noxious vapors, or foreign 
bodies, or to the hypereemia induced by overwork of the eyes in 
persons who require spectacles, but are not furnished with them. 
The conjunctiva 1s more or less injected, and the eyes feel as if some 
gritty substance were under the lids, which are usually somewhat 
stuck together by discharge after sleep. The diagnosis of uncom- 
plicated “conjunctivitis may be arrived at with certainty when 
there is no vascularity or diminution of the transparency of the 
cornea, even at its margin, no loss of lustre of the iris, no diminished 
mobility of the pupil, no impairment of vision, and when the injected 
vessels can for an instant be wholly emptied right up to the cor- 
neal margin by slight pressure with a finger through the medium of 
the eyelid. A “simple astringent lotion of nitrate of silver, or of sul- 
phate or chloride of zine, of from two to four grains to the ounce, 
suffices for the speedy cure of the majority of such cases. The 
selected lotion should be applied to the inner surface of the lower 
lid by a brush or quill [or still better by a dropping-tube of glass], 
and its application should be followed by a brief period of smart- 
ing, after which the former uneasy sensations will be much 
diminished, but will return again in three or four hours. The 
return should be almost anticipated by the second application of 
the lotion; and the intervals must be regulated by the recurrence 
of the symptoms, and increased as they “subside. An intractable 
or recurrent conjunctivitis of slight severity will often be found 
associated with some error of refraction, such as hypermetropia or 
astigmatism, or with some chronic irritation of the lacrymal pas- 
sages. In either case the conjunctivitis must be regarded as an 
effect likely to disappear with the correction or removal of its 
cause. 

Under certain circumstanees, sporadic conjunetivitis may be a 
disease of great severity. When it is caused by inoculation with 
gonorrhwal pus, or with the secretion of pre-existing purulent 
ophthalmia, of whatever kind, it rapidly produces extreme swell- 
ing and profuse discharge, often attended by ulceration or slough- 
ing of the cornea, and ending in loss of si ight Between these cases 


and those of the mildest kind it is impossible to draw any line of 


PAPILLARY GRANULATIONS. yaa 


demarcation. There may be forms of conjunctivitis in which the 
discharge is not contagious ; but, if so, there are no known signs 
by which these forms can be certainly distinguished from others ; 
and ‘‘a cold in the eyes” of trivial character not seldom runs 
through a household, and attacks some member of the family 
more severely than the rest. It may be said, therefore, that simple 
conjunctivitis ranges from a very slight affection to the most 
virulent form of purulent ophthalmia ; and widely different as are 
the extremes of the scale, they fade into each other by impercepti- 
ble gradations. Severe conjunctivitis has four especial sources of 
danger. It tends to produce hypertrophy of the papille of the 
membrane ; and the hypertrophied papille, in their turn, tend to 
produce and maintain inflammation of the cornea, with develop- 
ment of vessels under its epithelium, and consequent opacity of its 
substance. It tends to produce discharge of a contagious char- 
acter, capable of reproducing the disease in others, not only by 
direct communication, as by actual contact through the interven- 
tion of fingers, sponges, or towels, but also through the medium 
of the atmosphere, since the discharge finds its way by the lacry- 
mal passages into the nose, and is carried off with the particles of 
watery vapor in the expired air. It tends to produce ulceration or 
necrosis of the cornea by interference with its nutrition; and 
hence large opacities, anterior synechiz and their consequences, 
partial or complete staphyloma, and thus, in many ways, impair- 
ment or even total loss of vision. Lastly, it tends to pass into a 
state of chronic hypereemia, which may endure for months, and 
which the smallest spark of irritation may rekindle into active and 
formidable disease. 

The papille of the conjunctiva are analogous to those of the 
dermis, and are situated immediately beneath the epithelium. 
They are small and scattered in the vicinity of the free margins 
of the lids, larger and more numerous near the attached borders 
of the cartilages ; ; and still numerous, but less elevated and with 
broader bases, in the regions of the palpebral folds. On the ocu- 
lar conjunctiva they are few in number, or even altogether want- 
ing, except in a narrow zone immediately around the corneal 
margin, and chiefly in its upper and lower portions. ‘They are 
formed of connective tissue and vascular loops, and in the healthy 
state cannot be recognized by the unaided vision.’ After a short 


1 [*«The conjunctiva (of the eyelids) is traversed in every direction by groovelike 


depressions. These... . cross each other and divide in such a way as to form 
numbers of irregularly-shaned islands, which have been described by authors as 
papille or papilliform elevations... . . Near the edge of the lid these furrows 


are numerous but shallow; further above they become deeper, and at the palpebral 
fold they pass over without any well-defined limit into the depressions between the 
longitudinal folds which give to this portion of the conjunctiva its wrinkled appear- 
ance. 


‘* But besides these, true papille also exist in the conjunctiva. .... Small isolated 
papille are found even at a short distance from the margin of the lid, and these 
increase in height and breadth as we approach the fornix. .... Upon the eyeball 


the surface of the conjunctiva exhibits well-developed papillae, which diminish in 
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period of conjunctivitis, however, or of the irritation due to the 
presence of a foreign body, if we evert the upper lid, its inner sur- 

ace, especially 1 in its upper portion, will be seen to be studded 
over with fine red points, like grains of dark-red sand. These are 
congested papille ; and if the cause of the congestion be removed 
they soon return to their normal invisibility. After a while, how- 
ever, congestion passes into hypertrophy ; the more rapidly in pro- 
portion to the youth of the patient and the severity of the inflam- 
mation. In quite an early stage of the purulent ophthalmia of 
infants we find the conjunctiva of the lds and of the palpebral 
folds distinctly villous; the enlarged papille standing out as 
numerous and considerable prominences. As a sequel of longer 
continued inflammation in the adult, we find a similar condition 
almost permanently established, or, at least, requiring persevering 
and well-directed treatment for its removal. The lids are then said 
to be “ granular,” and, in such cases, there usually coexists with 
the granular lids a state of chronic vascularity and consequent tur- 
bidity of the cornea. The word “ granular,’ as applied to this 
condition of the lids, is objectionable, because it does not distin- 
guish the hy pertrophied papille from granulations of another 
kind, which have their seat in the lymph-follicles, and will be 
more fully described hereafter. For the former, the phrase “ papil- 
lary granulations,” and for the latter the phrase “ follicular granu- 
lations” will be found sufficiently explicit. The papillary granu- 
lations are often large and salient, dark-red or livid in color, and 
seated upon folds of hy pertrophied membrane which spring into 
great prominence when the lids are everted. After infancy, they 
are usually the indications of a former conjunctivitis the acute 
stage of which has passed away. In the early periods of inflam- 
mation the papillee are to be regarded chiefly as increasing the 
extent of the inflamed surface and as adding to its hyperemia; so 
that they both intensify the degree of the morbid process and en- 
large its area, besides affording material for the formation of in- 
flammatory products. In the later periods they are important as 
mechanical irritants of the cornea, and as the seat of a chronic and 
to some extent passive congestion, which is, from its very nature, 


in a high degree rebellious to treatment. 

The discharge of conjunctivitis, in mild cases, is only a slight 
exaggeration of the natural secretion of the membrane. Very 
soon, however, it may assume first a muco-purulent, and then a 
distinctly purulent character ; and during this progress it acquires 
contagious properties. There can be little doubt that the activity 
of the contagium bears a general relation to the intensity of the 
inflammation, and to the purulent character of the secretion ; and 

as little that certain varieties of conjunctivitis are more early 
contagious than others. But it is not possible to assert the non- 


contagiousness of any inflammatory conjunctival discharge, or to 


size and number toward the cornea, and in its immediate vicinity disappear alto- 
gether.’’ Stricker, in Stricker’s Manual of Histology, chap. xxxvi, viii. (Translated 
by Henry C. Eno. \] 
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point out any character or combination of characters which indi- 
cates when the quality of contagiousness begins or ceases. It is 
obvious that, in this respect, much must depend upon the soil on 
which the contagium is received; and that a secretion which 
would be innocuous to a healthy eye might be sufficient to pro- 
duce inflammation in one predisposed to it, either by constitutional 
causes or by the existence of prior irritation of any kind. Ina 
regiment, school, or other crowded community into which oph- 
thalmia has once found entrance, we see the disease constantly 
re-excited in persons who are seemingly convalescent ; the expla- 
nation being that their eyes, still abnormally irritable and vascular, 
have no power to resist the action of the particles of discharge 
which are continually floating in the atmosphere, or which are 
communicated by methods still more direct.’ 

Ulceration or necrosis of the cornea is the morbid process 
through which inflammation of the conjunctiva is most prone to 
occasion actual loss of sight; and it appears to depend upon an 
interruption, probably in great part mechanical, to the ordinary 
corneal nutrition. The first indication that the cornea is threat- 
ened in conjunctivitis is given by slight elevation and irregularity 
of the epithelium at its margin. In the more violent and acute 
cases, with purulent discharge and great swelling of the lids and 
of the conjunctiva of the eyeball, this irregularity of the epithe- 
liuni is apt to be soon succeeded by a general haze or cloud, which 
may be the precursor of a process of simple death and disintegra- 
tion of the corneal tissue; but which, in cases of less severity, is 
usually followed by an encroachment of vessels upon the cornea, 
by inflammation of its substance, or by ulceration of a more or 
less inflammatory type. Under the influence of inflammation 
alone, the cornea may not only sustain permanent impairment of 
its transparency, but also softening of its tissue, tending to altera- 
tion of its curvatures by the operation of the fluid pressure from 
within. Ulcers, even if small and superficial, may dot the corneal 
surface not only with cloudy patches, but also with facets dis- 
turbing to vision; and when they are deep, they produce perma- 
nent and absolutely opaque cicatrices. If they per: rforate the cornea, 
they are commonly followed by prolapse of the iris into the result- 
ing opening, and by its permanent adhesion therein; and the 
“anterior synechie”’ thus produced not only feed the cicatricial 
tissue by the vessels of the iris, and render it more extensive and 
more dense than it would be otherwise, but also by restraining the 
movements of the pupil, and by thus ‘dragging upon the nerves 
of the iris and of the ciliary region, they frequently produce deep- 
seated and ultimately destructive ‘changes. When the original 
ulcer is both large and perforating, the result is necessarily a 
staphyloma, which must usually include, if not the whole cornea, 
at least so large a portion of it as to render the rest scarcely at all 
available for the purposes of vision. 


1 (During convalescence from any superficial inflammation, the eyes retain for a 
long time an increased sensibility to all kinds of irritating influences ] 
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The chronic hyperemia which may follow conjunctivitis will 
usually be found to lie hidden beneath the eyelids, and to be 
absent from that portion of the eyeball which is exposed to the 
air by the natural opening of the palpebral fissure. It is probable 
that the air constringes and braces the conjunctival vessels, and 
assists in restoring them to healthy tone and normal calibre. 
However this may be, it is common to find, in communities in 
which conjunctivitis has prevailed, many persons whose eyes 
would at first sight be said to have recovered, but in whom undue 
vascularity will be found lurking, so to speak, in the palpebral 
folds, and giving evidence that the recovery is rather apparent 
than real. In such cases, the eyes have in no sense recovered 
their power to resist injurious influences, and they are lable con- 
stantly to suffer relapse where such influences are in operation. 
The tenacity with which ophthalmia will often cling to an insti- 
tution is due, almost entirely, to the relaxation of vigilance with 
regard to halfeured patients, who are often improperly permitted 
to resume the freedoms of health. 

The full severity of the communicable or epidemic form of 
conjunctivitis does not become apparent until the discharge is 
received upon eyes which are prepared to suffer by the pre-exist- 
ence in them of follicular granulations. What is now known as 
contagious ophthalmia was first introduced into Europe in the 
beginning of the present century by the return of the French 
army from Egypt, and its ravages speedily attracted the attention 
of military surgeons in all countries. The “papillary granula- 
tions” produced by the conjunctivitis were recognized by Eble in 
1828; but it was not until 1848 that the follicular granulations 
were described. In that year contagious ophthalmia broke out 
among the soldiers of a Prussian regiment employed against the 
Danes. Dr. Loffler, the surgeon of the regiment in question, in- 
stituted a careful daily inspection of the eyes of all the men, and 
discovered that the conjunctiva, in many who showed no other 
trace of disease, was studded by pellucid granules which elevated 
the epithelium. He also found that the eyes in which these 
granules existed were those in which the ophthalmia was after- 
wards developed ; and he came to the conclusion that the granules 
were the first stage of the disease, and the exciting causes of the 
snbsequent phenomena. <At a later period, Dr. Frank and Dr. 
Marston showed that these pellucid granules, which had by that 
time received the expressive name of “sago grain” granulations, 
were common among soldiers who were placed under insanitary 
conditions of living; and it became in time fully established that 
they did not necessarily give rise to inflammation. They were 
manifestly strongly predisposing causes, but they did not appear 
to be exciting causes of acute disease. 

The “sago grain,” or follicular, as distinguished from the papil- 
lary granulations, are little rounded eminences, the appearance of 
which the term “sago grain” almost sufticiently describes—if it 
is borne in mind that the sago is supposed to be boiled. They are 
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colorless and semi-transparent, slightly elevated above the general 
level of the conjunctiva; and they may be found, if anywhere, on. 
the retrotarsal fold of the lower lid, in the neighborhood of the 
outer canthus, Anatomically they ‘consist of mere assemblages . 
of lymph-cells, the increase of which has wasted or displaced the 
meshes of the areolar tissue, so as to form cavities in which the 
cells are contained. A controversy was carried on for many years 
on the question whether these “ granulations” are purely patho- 
logical products, or. only exaggerations of a physiological struc- 
ture. The former view was strenuously maintained by Stromeyer, 
Henle, Blumberg, Wolfring, and others; the latter by Krause, 
Kleinschmidt, and Huguenin; and the question has been finally 
settled in the latter sense by Dr. Schmid, by researches carried on 
in Professor Arnold’s laboratory at Heidelberg. Schinid has 
found that in newly born animals the conjunetiva consists of a 
subepithelial adenoid tissue, in which lymph-cells are generally 
distributed ; but that, soon after the commencement of “indepen- 
dent life, the cells begin to form aggregations, and to assemble 
themselves into distinct foll icles, which are part of the normal 
structure. Under certain conditions, these follicles undergo en- 
largement and distension, which are liable to be followed by 
various inflammatory or retrogressive changes, and indirectly to 
produce many disastrous consequences. 

Although the absolutely exciting causes of this follicular hyper- 
trophy are unknown,' and although isolated examples of it may 
every now and then ‘be seen in apparently healthy persons, who 
are living under favorable sanitary conditions, yet there can be no 
doubt of the general correctness of the view that it affords a deli- 
cate test of the sanitary state of a community. <A school or regi- 
ment in which cases of follicular granulations are numerous, even 
though there may be an entire absence of active mischief, should 
be set down as having something radically wrong in its condition 
or management, and as being likely to suffer from contagious 
ophthalmia before long. Inlike manner, when contagious “oph- 
thalmia has once appeared, the children or persons who have “ sago 
grains” stillin a passive state may with tolerable certainty be 
pointed out as the next victims to the disease. 

When the secretion from an inflamed conjunctiva is in any 
manner conveyed within eyelids in which follicular granulations 
exist, or when, from any other cause, the granulations take on an 
inflammatory action, the appearances first produced are highly 
characteristic. The enlarged follicles, by their prominence, sepa- 


1 [It appears certain that simple conjunctival hyperemia, often leads to ‘‘ follicu- 
lar hypertrophy ” ending in true trachoma. Such cases often develop under our 
eyes, in patients first attacked by simple catarrh, but who present themselves izregu- 
larly for treatment. We also meet with eases of corneal abrasion, or other slight 
injury, in which a state of chronic hyperemia, due tu exposure and neglect of proper 
treatment, is attended by the development of ‘follicular granulations’’ in a con- 
junctiva previously to all appearances perfectly normal. It is quite true, however, 
that in a very large proportion of cases, the appearance of these granulations pre- 
cedes the outbreak of inflammatory symptoms. ] 
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rate the surface of the lower lid somewhat from the eyeball, 
although leaving its tarsal margin still in contact, and they thus 
give an appearance of general fulness or projection to the lid. 
When the lid is everted, the summits of the follicles are conspic- 
uous, by their whitish semitransparent aspect, on the congested 
conjunctiva ; but before long they are apt to be concealed ‘by in- 
creasing SW elling and hyperemia, and by the development of papil- 
lary eranulations. The inflammation itself runs a course which 
is in no way distinguishable from conjunctivitis of an ordinary 


2 


kind, although it is more liable to be ultimately followed by cica- 


tricial shrinking of the conjunctival tissue, which may occasion 
incurvation of the tarsal cartilages, and may thus bring the lashes 
to rest upon the eye, besides destroying the natural smoothness 
of the palpebral surfaces. On the whole it may be said, as was 
first, I believe, pointed out by Peltzer, that there is much analogy 
between the history of follicular granulations and the history of 
tubercle. The granulations bear a y general resemblance to the en- 
larged glands of strumous subjects, and are at least an expression 
or result of unfavorable sanitary conditions; they may for a long 
time remain latent or passive, and may at last disappear by mere 
shrinkage or degeneration, or they may undergo inflammation or 
ulceration, or may give rise to these conditions in the parts around 
therm. In any case, the effects produced by their presence, or by 
the changes through which they pass, will be greatly dependent 
upon their exact position, and upon the degree in which they dis- 
turb the tissues among which they have appeared. Moreover, it 
seems to have been established, by the observations of Dr. Welch, 
that the liability to follicular granulations, under similar circum- 
stances, is distinctly greater in children than in adults, and in 
young adults than in persons of middle or advanced age. 

When we come to apply the foregoing considerations to the 
facts of practice, we find that contagious ophthalmia, which, when 
it occurs in families, is usually a disease of no great severity and. 
easily guided to a termination in recovery, is liable to assume 
highly ‘formidable characters as soon as it invades any large com- 
munity of persons who are placed under insanitary conditions. It 
was once a dreaded scourge of armies ; at present its worst effects 
are seen most commonly in pauper schools. If we inquire into the 
condition of such a school, in which ophthalmia has for a long 
time been prevalent, we shall usually find the following to be the 
most prominent facts of the case. 

In the first place, the inmates are children who have nearly all 
been insufticiently, or at best irregularly ted, whilst under parental 
control; and many of them, as orphans, are the presumptive in- 
heritors of some form of constitutional disease. But they have 
mostly been accustomed, from the time when they could walk 
alone, to the liberty of street Arabs ; and have been saved, during 
this period, from the operations of many of the insanitary condi. 
tions of their wretched homes, by their free and constant exposure 


to an atmosphere which, if not of the best, would at least be many 
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degrees more wholesome than that of a crowded schoolroom. 
Whien they are brought into the school, it does not always happen 
that they receive a proper diet ; because the scale on which they 
are fed is liable to be determined by authorities who are unac- 
quainted with the dietetic requirements of growing children, and 
who do not seek advice from those who are capable of instructing 
them— or else, like a coat made by a Laputan tailor, the dietary 
of the school is arranged upon some sham scientific calculation 
of the daily waste of the body, and of the number of grains of 

carbon and nitrogen by which this waste can be repaired. It has 
been well said that the tastes are the expressions of the physio- 
logical wants of the system; and all who are accustomed to chil- 
dren know that their tastes are often apparently capricious. They 
will reject this or that customary article of diet, or they will ask | 
for something to which they have taken a fancy; and the cireum- 
stances of family life are usually such as to admit of their being © 
moderately indulged in these respects. The so-called street Arabs, 
moreover, soon learn to forage for themselves; and it is probable 
that they are able to vary their diet in many ways that assist to 
maintain them in health and good condition. But the regulations 
of a school exclude variety ; and,if the fixed scale should also ex- 
elude any form of aliment which ought at least to be occasionally 
given, there is no possibility of the deficiency being made up 
from accidental sources of supply. The Lancet, speaking of the 
epidemic of ophthalmia at the North Surrey Schools at Anerley 
in August, 1872, said: 

“The diet is poor. Our visit was on a Saturday afternoon. We 
inquired of a promiscuous group of five girls what their dinner had 
been that day? With no air of complaint they said, pudding and 
potatoes. What yesterday? Rice milk, and treacle over it. 
The day before it was meat pudding ; on Wednesday, Irish stew. 
There are three meals in theday. The breakfast consists of about 
three-quarters of a pint of cocoa and milk, five to six ounces of . 
bread, and half an ounce of butter. Dinner on Mondays, Wednes- 
days, ‘and Saturdays has no meat in it. And there is nothing 
after this till supper, which consists of half a pint of milk mixed 
with an equal quantity of water. This diet will not sustain 
health ; and when the children break down they cannot be got up 
again by any amount of quinine and iron. Irish stew has been 
lately added on Wednesdays—we believe on the strength of Dr. 
Duke’s advice.” 

Overcrowding is common enough in the homes of the poor; but 
it is, as a general rule, overcrowding tempered by crevice ventila- 
tion. The houses are ramshackle, the windows are broken, the 
doors gape from the lintels and side-posts, the chimneys are low, 
and atmospheric currents flow through in all possible directions. 
In the above-quoted Lancet report, it is said that the children at 
Anerley had a short time previously slept in dormitories which 
gave only 290 cubic feet to each, but that the number of sleepers 
had been reduced from 40 to 34. A room which gave 290 feet to 
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each of 40 occupants would give 341 feet to each of 34; and from 
this scanty allowance we must deduct the space filled. by the 34 
beds and their bedding, and by the clothes of the children. When 
I visited Anerley in the afternoon I found the dor mitory windows 
open, and the atmosphere sweet and pure; but I observed that the 
doors and windows were well fitted, and learnt that they were 

closed at night. I asked an official if he had ever put his head 
inside one of these dormitories at five inthe morning. He replied 
that he had done so, and admitted that the stench of the room 
was “awful.” In the schoolrooms, as in most other schoolrooms, — 
there was no suflicient supply of fresh air during working hours ; 
and the teachers and pupils were probably unconscious of the 
gradually increasing deterioration of the atmosphere. Both in 
dormitories and schoolrooms this deterioration is, [ believe, greater 
than can be accounted for by the changes produced i in the air by 
respiration alone. The cutaneous exhalations of unhealthy and 
imperfectly fed children are themselves exceptionally offensive ; 
and in spite of some considerable parade about baths and lavato- 
ries, an ordinarily sensitive nose at once discovered that these ex- 
halations had been only imperfectly removed by washing. ‘The 
clothing of the boys in such schools is often highly offensive, and 
is pr oba bly not always harmless. It is commonly made of fustian 
or corduroy, and these fabrics have an abominable smell, due, I 
am informed, to the imperfect removal of bone glue, or other 
offensive and decomposing animal matters which are ased to pre- 
pare the warps for the weavers. A piece of new fustian or cor- 
duroy may be said to have its texture loaded with organic matter 
in a state of change, which it gives off freely into the “atmosphere. 
Fifty boys clothed in such material, and packed together in a 
single room, would furnish emanations which would probably be 
noxious as well as disgusting; and I believe it is a fact that Ses 
so clothed have suffered more severely from ophthalmia than the 
» girls in the same institutions and under the same management. 
{t is obvious that no argument for the use of fustian in crowded 
places can be drawn from its use among agricultural laborers, who 
work in the open air, and in comparative isolation. 

If we take all the foregoing elements into consideration, namely, 
inherited diathesis, insufficient and unvaried feeding, overcrowd- 
ing aud imperfect ventilation of schoolrooms and dormitories, and 
unwholesome clothing—if we add to these the special influences, 
such as bad water and the like, which may exist in particular in- 
stitutions—and if we consider what military experience has taught 
us with regard to the effect of insanitary conditions, and especi- 
ally of overcrowding, in producing follicular eranulations and 
contagious ophthalmia i in camps and barracks—we shall have no 
difficulty in coming to the conclusion that the state and regula- 
tions of many great schools are quite sufficient to explain the de- 
velopment of these granulations in a large proportion of the chil- 
dren. When the granulations are once developed they are like 
tinder, to which any accidental circumstance may apply a spark. 
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A case of catarrhal ophthalmia may be introduced from without, 
or the granulations of one of the inmates may be irritated by the 
entrance of dust or some other foreign substance under the lid. 
If the granulations themselves have come into existence unper- 
ceived, it is not likely that the first few cases of “bad eyes” will 
be rigidly isolated from the rest of the children. The chances are 
that they will be turned into the infirmary among others, and 
that when they are a little better they will be discharged from 
the infirmary to return to their former day-rooms and ‘dormito- 
ries. Experience seems to show that a practical community of 
washing arrangements is one of the most ordinary channels for 
the propagation of ophthalmia, and such a community exists in 
most schools of the kind under consideration. At Anerley, for 
instance, the fixed washing basins had their margins almost in 
contact; and at one time a few jack-towels were common to a 
large number of children. ‘ Any contagious discharge,” said the 
Times, “would no sooner be wiped out of the eyes of one child 
than it would be wiped into the eyes of another.” Since then 
separate towels have been provided; but these towels were at first 
spread out and hung up at the head of each bed in the dormito- 
ries ; an arrangement the effect of which hardly needs to be stated 
in words. During sleep, when the eyelids are shut, any contagi- 
ous secretion would find its way down the tear passages into the 
nose in greater quantity than in the daytime, and would be car- 
ried out into the room in the shape of fine particles suspended in 
every breath of expired air. It has recently been found that many 
of the disorders of the tear passages are [occasionally | attended by 
a great development of leptothrix ; and it is highly probable that 
the same thing may occur in many forms of conjunctivitis. In 
that case, the floating spores of the fungi would also serve as car- 
riers of contagium, even if the fungoid growth itself may not 
sometimes constitute the essence of the disease. Ophthalmia and 
diseases of the skin are very often associated; and Dr. Tilbury - 
Fox has shown that, in a school where ringworm prevailed ex- 
tensively, the air of the rooms was loaded with elements. of its 
. characteristic fungus. If we takesuch a room as exists at Anerley, 
in which the cubie space already mentioned is gained very much 
in the direction of height, in which thirty-four beds were closely 
packed upon a comparatively small floor area, and in which an 
open damp towel was hung up at the head of each bed—and if 
we place in only a few of the beds children who have an early 
stage of ophthalmia, or who have only imperfectly recovered from 
a recent attack—it needs nothing but common sense to see that 
the disease is being absolutely cultivated. It would be possible 
for infective particles or fungus spores to miss the small spaces 
occupied by the actual eyes of healthy children; but it would 
hardly be possible for them to miss the larger surfaces afforded by 
the extended towels; and when once they are arrested by the 
towels their transference to the eyes becomes natural and easy. 
With the various arrangements that have thus been rather in- 
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dicated than described, the prevalence of ophthalmia in a school 
becomes little more than a question of time. When once it pre- 
vails, the amount of mischief it may do seems to depend upon un- 
certain factors. In nearly every epidemic, of whatever kind, there 
is a special character of benignity or severity ; and other things 
being equal, there can be little doubt that the severity of repro- 
duced disease is influenced by that of the case from which the con- 
tagium was derived. It is also influenced in an unmistakable man- 
ner by the state and resisting power of the recipient ; so that trivial 
cases are found when the general character of an outbreak 1s grave, 
and cases of great severity when the general character is trivial. 
The speed of diffusion is likely to be much governed by the greater 
facilities for it which are provided in some institutions than in 
others; and the persistence of the disease, or the occurrence of 
numerous relapses, will be promoted by the return of imperfectly 
cured convalescents to the society of those who are reputed to be 
healthy. In many cases the managers of « school have been 
anxious to keep down the numbers in the infirmary for the sake 
of putting the best face upon things before the public; and it has 
often happened that the resident doctor has been pressed to dis- 
charge children who ought still to be retained under his care. I 
have obtained from a private source a copy of a report made to a 
government inspector by a late medical officer of the Hanwell 
school. It states, among other curious matters, that of 1062 
children in the school in question, only 182 had escaped ophthal- 
mia; 163 had suffered from one attack of the disease, 151 from 
two attacks, 110 from three, 75 from four, 54 from five, 58 from 
six, 22 from seven, 25 from eight, 7 from nine, 11 from ten, and 
204 from more than ten attacks. Concerning the ultimate results 
of these attacks I have no information; but in another part of the 
report I find it stated that out of 1195 children, 347 had “ granu- 
lar lids after ophthalmia ;” and I have no doubt that in all or 
nearly all of these sight would eventually be greatly impaired, and 
that in many it would be wholly lost. Even in mild cases if they 
become chronic, and especially if they undergo two or three re- 
lapses, very serious mischief will usually be done. The eyelids are 
apt to become more or less distorted ; their natural growth is ar- 
rested, and the membrane lining them becomes rough and harsh, 
so that the eyes lose the protection which the healthy lids and 
lashes afford, and are exposed during the whole of after-lite to 
many injurious influences. The Local Government Board has, 
therefore, been premature in felicitating itself, in a recently pub- 
lished report, on the fact that out of the very large number of 
children who were aftected at Anerley, “in no one instance has 
the sight been anything like lost.” The changes in the lids con- 
stitute one of the gravest dangers of contagious ophthalmia ; and 
these changes occur so gradually that many years may elapse be- 
fore they are fully produced, and their connection with the original 
ophthalmia may then easily be lost sight of. They are almost 
irremediable, because nothing can restore the natural shape, tex- 
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ture,and pliability of the lids ; and because operations for altering 
the position of the eyelashes are liable to be defeated by the con- 
tinuance of the contraction, which, in a few months, may repro- 
duce the deformity. ‘The patients are perhaps more forlorn and 
to be pitied than those of any other class which falls under our 
notice. They are in a state of constant pain or uneasiness, tor- 
mented by every movement of their eyelids, tormented by every 
particle of dust which falls into their eyes, tormented by their 
eyelashes, tormented by constant overflow of tears, seldom with 
sufficient vision to follow any employment, dependent upon the 
rates or upon charity, half-blind, and wholly miserable. Such are 
the ultimate results produced by severe conjunctivitis. when the 
patients pass away from under treatment before they are well; 
that is to say, before residual thickening in the retrotarsal folds 
has undergone complete absorption. Such is the actual state of 
many of those who, ten or twelve years ago, were returned as 
eured at the schools in which the malady was s then prevalent ; and 
such will doubtless be the future of many of the children who have 
suffered at Anerley, even though at present there is no instance in 
which sight has been wholly lost. 7 

In dealing with conjunctivitis as a sporadic affection, or as it 
sometimes occurs in a family, there is seldom any practical diffi- 
culty; and the cases if seen early will usually respond readily to 
judicious treatment. The indications are two in number: first, to 
attend to the general health ;' secondly, to combat the disease of 
the conjunctiva by local, applications. In selecting these, and in 
varying them from day to day, there is much room for the exer- 
cise of discretion ; and in applying them it is necessary to be care- 
ful that their effects are limited to the parts actually diseased, and 
that they are not suffered to irritate the cornea. 

In the early stages of follicular granulations, when they are as 
yet quite passive, or when inflammation of the conjunctiva has 
only just commenced, the best local application for most cases is 
the so-called lapis divinus, which consists of equal parts of sulphate 
of copper, nitrate of potash, and alum, reduced to fine powder, 
fused together, and run into a mould for use.” The little sticks 
may be warmed and softened, like sealing-wax, over a gas flame, 
and then, by pressure through the medium of a towel, may be 
readily pointed or flattened into convenient shapes for application. 
In order to apply them, the patient is directed to look strongly 
upwards, while the surgeon, with the tips of two fingers, draws 


ren) 
the lower lid down to the malar bone. By this mancuvre the 


1 [In a very large proportion of recent cases conjunctivitis is a simple local affec- 
tion, and requires local treatment only; if the general health is in any way 
impaired, this should, of course, be attended to, but never to the neglect of local 
cleanliness and suitable local treatment. ] 

? [The lapis divinus is not so much used now as it was by surgeons of a past gen- 
eration. It is generally thought that asmootbly finished and polis ~hed crayon made 
from a sound crystal of sulphate of copper is, on the whole, to be preferred. A 
erayon similarly fashioned from a crystal of alum is a much milder and occasion- 
ally useful application. ] 
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lower palpebral fold is rendered prominent and is brought fully 
into view. Thesurgeon then draws the stick of lapis rather slowly, 
and with light pressure, along the whole length of the fold; and 
after having done this he keeps the eyelid held down for a short 
period, so that the astringent may exhaust itself upon the con- 
Junctiva, and may not.be transferred to the cornea when the eye 
is closed. When the existing irritation is of an acute form it is 
desirable to wash away superfluous lapis by a camel’s-hair brush, 
dipped in water, before the hold on the lid is relinquished ; and, 
in most cases, the lid should be gently dried with a bit of lint or 
a soft pocket- handkerchief. The smar ting which follows the appli- 
cation, if considerable, may be greatly relieved by freely bathing 
the closed lids with cold water, and will usually subside within 
half an hour; and the application may at first be repeated daily. 
Under its influence it will be found that the discomfort, and any 
redness which may be visible in the naturally open condition of ~* 
the lids, will diminish day by day and quickly disappear ; but the 
redness will still linger in the lower palpebral fold, and the eranu- 
lations will still be there. Under the continued application of the 
lapis, at first on alternate days and afterwards with still longer 
intervals, a healthy action will be set up in the conjunctiva, and 
the >btiann lymph-masses will gradually disappear by a process 
of interstitial disintegration or absorption, leaving no visible traces 
of their former presence, and no diminution in the natural softness 
and elasticity of the membrane. The time required for this pro- 
cess of restoration will vary according to the number and develop- 
ment of the follicular granulations, to the amount of irritation 
already excited either by their presence or by some external cause, 
and to the health and general condition of the patient ; but. unless 
some of these elements in the case are unusually unfavorable, an 
ultimately successful issue may always be confidently predicted. 
The various complications which may arise during the course of 
the treatment, and the results they may severally produce, are 
practically the same as in acute conjunctivitis ; and it will save 
unnecessary repetitions to consider them under that head. 

In the treatment of a case of actual conjunctivitis, it is first of 
all necessary to ascertain that the disease is not due to the presence 
of a foreign body, and the next point is to observe whether the 
inflammation shows any tendency either to spread to the cornea 
or to interfere with its nutrition. In very acute forms of the dis- 
ease, with much swelling of the lids and profuse purulent discharge, 
the ocular conjunctiva soon participates in the morbid action, and 
is elevated from the sclerotic by effusion between the two mem- 
branes. At the corneal margin, however, the effusion finds a 
barrier, and hence the conjunctiva is raised up all around the 
cornea, aad may even overlap it with a swollen and congested mar- 

in. This state is called chemosis, and, in proportion to the degree 
of its development and to the firmness of the effused material, it 
threatens the life of the corneal tissue by arrest of its nutrition, 
and sometimes produces a very rapid sloughing or necrosis, which 
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is not preceded by inflammation. In other cases, less severe in 
degree, there is an early tendency to the development of a vascular 
keratitis; and fine twigs and loops of newly formed vessels may 
be seen encroaching upon the cornea, especially at its upper and 
lower portions. In others, again, there is a tendency to corneal 
ulceration of an inflammatory character, the first evidence of 
which is usually furnished by irregularity, roughness, and dulness 
of the epithelium at the margin. All these conditions of the 
cornea require separate consideration; but when they are absent, 
when the swelling of the lids is not excessive, and when the cor- 
neal epithelium is bright and undisturbed, then the treatment 
resolves itself into the employment of metallic astringents. Be- 
tween the various forms which may be selected there is perhaps 
not much to choose; but, as regards pure conjunctivitis, some of 
the preparations of lead are probably more quickly efficacious 
than those of any other metal. They labor under the disadvan- 
tage of being absolutely inapplicable if there is any loss of cor- _ 
neal epithelium, because they are then liable to leave behind an 
opaque deposit of white carbonate, very firmly adherent. to the cor- 
neal tissue. It not unfrequently happens that this result is pro- 
duced when the remains of a lead lotion, carefully preserved by a 
meee whose conjunctivitis it has cured, are presented by him as 

a specific to some friend sutfering from eye disease of a different 
kind. In hospitals or institutions, however, where there is ade- 
quate medical supervision, lead may be freely used in suitable cases. 
A solution of the acetate in distilled water, in the proportion of 
one grain to a drachm, furnishes a convenient formula; and this 
solution may be applied with a camel’s-hair pencil to the surfaces 
of the everted lids. Before the lids are replaced the lotion may 
be washed away with another pencil and clean water; and the 
washing may either follow the application immediately, or after 
an interval of a few seconds, according to the degree of effect 
which it is desired.to produce. The smarting and irritation which 
immediately follow may be subdued by the application of cold 
water, and the lead lotion may be repeated about every four hours, 
or after longer intervals as soon as improvement is declared. Dr. 
Schoenfeld has lately spoken very highly of the tannate of lead 
as a local application. This salt is difficult to triturate in a dry 
mortar, and Dr. Schoenfeld directs it to be rubbed down with a 
little almond or olive oil, and then to be made into an ointment 
by the addition of lard. His formula is: tannate of lead, one part 
and a half; fine oil, three parts. Rub together with great care, 
and add one part of well-washed fresh lard. Of this ointment, a 
portion the size of a barley-corn may be inserted under either lid. 
A lotion of sulphate or chloride of zinc, or of nitrate of silver, as 
already mentioned, may be employed instead of lead when the 
latter is for any reason contraindicated ; or the sulphate of copper 
may be applied in the form of lapis divinus [or pure, in the form 
of a smooth crayon made from a crystal]. In some instances it 
will be found desirable to vary the astringent from time to time, 
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care being always taken not to select one of too active a charac- 
ter, and to limit its operation as far as possible to the eyelids and 
the palpebral folds. 

In the obviously contagious forms of conjunctivitis, with profuse 
purulent discharge and early and considerable swelling of the 
membrane, it is found that the stronger astringents are not well 
borne at the commencement of the disease, and that sedatives are 
first required. It was in such cases that Von Graefe strongly 
recommended the application of liquor chlori, as a step towards 
astringents of a more active character ; and this remedy is believed 
to have the incidental advantage of destroying the intective qual- 
ity of the secretion. He directed it to be dropped into the eyes 
once or twice daily, and the results of its employment to be watched 
with the greatest care. If the conjunctival swelling showed any 
tendency to become more dense, and, as it were, brawny, or if there 
were symptoms threatening the spreading of inflammation to the 
cornea, such as increasing subconjunctival injection, an unusual 
degree of pain, spasm of the sphincter pupille shown by the rapid 
subsidence of atropine dilatation), or irregularities of epithelium 
near the corneal margin, in any of these cases even the liquor 
chlori was to be laid aside in favor of soothing applications. If, 
on the contrary, the conjunctival swelling became more lax and 
voluminous, and the secretion more abundant and more purulent 
in character, then the liquor chlori should be superseded by the 


diluted solid nitrate of silver; and this in its turn, as the condi-— 


tion of the patient improved, by the milder salts of lead, copper, 
or zine. 

The application of solid nitrate of silver, diluted with from two 
to four parts of nitrate of potash and fused into a stick, is to be 
managed in the same way as that of lapis divinus, with the addi- 
tional precaution that the everted lids should be washed with a 
solution of common salt, to neutralize any free caustic, and then 
with water, before they are replaced. The cases in which nitrate 
of silver is required are all of a dangerous character; and its acci- 
dental contact with the cornea might be followed by disastrous 
consequences. The immediate pain of the application is often 
severe, and the swollen and slippery lids are apt to escape from the 
fingers of the surgeon, and to return to their natural position be- 
fore his washing away of all superfluous nitrate is completed. 
For these reasons, it 1s often desirable to render the patient quies- 
cent by an anesthetic ; and to hold the everted lids by slightly 
toothed forceps, from which ame) are not likely to get free. The 
object of the cauterization is to procure an eschar ‘of the epithe- 
lium only, and great care must be taken that the action does not 
penetrate to the basement membrane, so as to effect destruction of 
its continuity. Such destruction would produce cicatrices of the 
most injurious character, or even eventual adhesions between the 
eyelids and the globe. In order to avoid these consequences, the 
stick of diluted caustic must be applied very lightly and quickly, 
and the more so the greater its strength ; while, if a diluted stick 
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should not be at hand, the pure nitrate can never be safely substi- 
tuted for it. In such case a solution must be employed, varying 
in strength from two to ten grains to the ounce ; and if its strength 
exceed four grains it should be applied by a brush and then neutral- 
ized by a solution of salt. The lotion of two or four grains to 
the ounce, which is so valuable in the purulent ophthalmia of 
infancy, may be dropped between the lids with no other precaution 
than first to wash away the discharge, so that the remedy may 
have free access to the conjunctival surface. The repetition of 
nitrate of silver must be governed by the intensity of the inflam- 
mation and by the effect produced. A lotion of two grains to 
the ounce may be applied every four hours; but an application 
which produces an epithelial eschar should not be repeated until 
that eschar has been cast oft. This will happen the more quickly 
the more severe the case, but seldom in a shorter period than eight 
hours. As a general rule, even in the worst cases, it will be snffi- 
cient to apply the diluted solid nitrate at intervals of twelve hours, 
and as soon as improvement is manifest to use it only once daily, 
substituting some simple astringent for the second cauterization, 
The soothing applications which are indicated in the earliest 
stages of acute contagious ophthalmia, or when the cornea is 
threatened by acute inflammation, may be of various kinds. 
Atropine should always be dropped between the lids twice or 
thrice daily, in the form of a solution of two grains of the neutral 
sulphate to an ounce of distilled water. Beyond this there is a 
wide range of choice among various compresses or fomentations, 
hot, cold, or tepid, and either medicated or simply moistened with 
water. It must be borne in mind that the general tendency of 
local heat is to increase vascular action, and that the general ten- 
dency of local cold is to diminish it. Sir Henry Holland long ago 
laid down the sound doctrine that the temperature of applications 
is a point on which a patient may be suffered to judge for himself ; 
and in any ease of doubt the question should be decided in favor 
of that temperature which affords the greatest degree of comfort. 
Dr. Warlomont strongly advocates the use of a lotion which he 
ealls his brown wash, which is composed of a drachm of extract 
of henbane, two drachms of borax, and seven ounces of decoction 
of marshmallow. In use, the bottle is shaken, some of the lotion 
is poured out into a cup and warmed, and a linen compress of 
eight folds, steeped in it, is placed over the closed lids. This com-” 
press is to be changed now and then, so as to maintain the tem- 
perature, and the application is to be continued twenty or thirty 
minutes, and then laid aside for two hours, during which time it 
may be replaced by a wool pad and a light ‘bandage. When dila- 
tation of the pupil is desired, extract of belladonna may be substi- 
tuted for the henbane.' Poppy and chamomile fomentations would 
be likely to commend themselves to English practitioners; and, 
whatever form of moisture may be employed, it will be well to 


1 [Hyoscyamus, and datura also, have the power of dilating the pupil. ] 
15 
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preserve the delicate skin of the eyelids from irritation, by anoint- 
ing them with simple ointment or with olive or almond Oil. 

TCold wet compresses, and especially iced compresses, are held 
by most practitioners to be essential to the proper treatment of 
the early stage of acute purulent ophthalmia, and especially of 
gonorrheal ophthalmia. Several compresses of soft linen, folded 
twice, are kept upon a large lump of ice in a basin near the pa- 
tient’s head, and a fresh one is applied to the closed eyelids as soon 
as the former one has become at all heated. This may be as often 
as once in a minute or two minutes, if the elevation of tempera- 
ture is very great. In cases of less severity it is sufficient to wet 
the compresses in water kept cool by a piece of ice floating in it.] 

Bearing in mind, then, that it is impossible to draw any line of 
demarcation between the mildest form of conjunctivitis and the 
most severe purulent ophthalmia, and that the successful treat- 
ment of each case will depend upon a correct appreciation of its 
stage and its tendencies, and upon accurate and enlightened obser- 
vation of the effects of the first remedies selected, it may be laid 
down as a general principle that all mild forms ‘will bear mild 
metallic astringents from the beginning, and will often be readily 
cured by them. The more severe forms display an early period of 
acute irritation in which any stimulation would be mischievous, 
and would increase the severity of the attack. This period must 

be tided over by the local use of atropine and sedatives, aided by 
such regimen and general treatment as the state of the health 
may require. It may lead either to a brawny swelling of the con- 
junctiva, with thin discharge and a tendency to corneal death or 
inflammation, or to a voluminous and lax swelling, with discharge 
of a purulent character. The former condition, when of a pro- 
nounced kind, precludes the use of local stimulation; the latter 
requires the repeated destruction of the epithelium by caustics. 
Between them the surgeon must feel his way with liquor chlort 
and astringents, knowing that the premature or excessive use of 
the latter may destroy the cornea, and that improper delay in 
their application may not only allow the disease to pass into a 
stage of obstinate chronicity, but may also allow the conjunctiva 
to become covered with papillary granulations which will be fertile 
sources of future mischief. At either extremity of the scale the 
treatment to be pursued will not admit of doubt; but in cases 
which fluctuate from day to day, leaning sometimes towards one 
character and sometimes towards the other, the skill and judg- 
ment of the surgeon will be heavily and continuously taxed. 

When any form of severe conjunctivitis appears in one eye only, 
there is, of course, great danger that the other may be inoculated 
by the discharge, which, if profuse, may even flow over the bridge 
of the nose and into the other eye during sleep. One of the first 
duties of the attendant is to guard against the occurrence of such 
an accident; and for this purpose it was formerly customary to 
close the sound eye by a waterproof compress, cemented to the 

skin by collodion and retained by a bandage. A better method 
has lately been introduced at the Royal London Ophthalmic Hos- 
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pital, by covering the sound eye with a watch-glass inserted into a 
shield of waterproof plaster, which is fixed to the forehead and nose, 
but left free on the temple and cheek, soas toaftord to the patient at 
once sight and ventilation.’ Ifthe materials for this contrivance 
are not at hand, the old form of bandage should be employed. It is 
unjustifiable to ‘leave the healthy eye unprotected even for an hour. 

The first dangers threatened by the more severe forms of acute 
conjunctivitis are necrosis or ulceration of the cornea, either 
wholly or in part; and the first symptom that either danger is 
impending is afforded by turbidity of the centre, or by inequality 
of the epithelium at the marginal parts of the membrane. 

Such appearances must not interfere with the otherwise !- ©. 
indicated application of nitrate of silver to the conjunctiva; 
but they demand the most scrupulous care that the cornea 
itself may not be touched by the caustic. Together with 
the cauterization, atropine must be dropped between the 
lids, and deep scarification of the conjunctiva may often be 
practiced with advantage. If perforation should threaten, 
it may sometimes be prevented by careful paracentesis of 
the anterior chamber. The puncture may be made with 
a broad cutting needle, at the very margin of the cornea, 
and the wound should be reopened with a probe at regular 
intervajs, so as to allow the aqueous humor to escape, and 
to relieve the weakened part of the cornea from the intra- 
ocular pressure. A convenient needle for paracentesis, 
shown at Fig. 65, is sold by instrument-makers. It has a 
stop to arrest its penetration, so that it cannot wound the 
iris or lens, and a probe for opening the puncture is mounted 
at the other extremity of the handle. If perforation 
should occur, and the loss of substance be at all large, the 
case usually terminates either in total staphyloma or in 
phthisis bulbi; and, even if the loss is only small, the 
cornea 1s often so much flattened or distorted by the heal- 
ing process as to render the eye of little value for purposes 
of vision. 

Uleers which do not perforate require no special treat- 
ment until they begin to refill and heal. During their ear- 
lier stages the cauterization or milder stimulation indicated 
by the ‘state of the conjunctiva must be sedulously carried 
out, and atropine must also be employed. As soon as a 
_ process of repair commences it may be promoted by various 
local applications, which must not interfere with those re- 
quired by the conjunctiva. Among them, the first place 
may be given to Pagenstecher’s yellow oxide of mercury 
ointment; and if this ceases to act beneficially there are 
one or two analogous preparations by which it may be re- 
placed. Dr. Williams’s citrine ointment may be tried, in 
which olive oil is replaced by cod- liver oil, or one of the 
following: R. Hydrarg. ox. rub., gr. iss. ; Adipis, 5}; Bals. 


1 [This is substantially a rather old device of Snellen. ] 
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Peruv., gt. x; Mom Pioventene or R. Arsenici sulphureti, gr, ij ; 
Ung. Hydrare. nitratis, 51) ; Adipis 5vj; M. ft. unguentum. 

[Dry calomel, in impalpable powder, dusted in very minute 
quantity into the eye once a day, is a highly valued remedy in the 
healing stage of corneal ulcers, and especially in phlyctenular 
keratitis and in superficial inflammation of the cornea with thick- 
ening and opacity of its epithelial layer. Pagenstecher’s oint- 
ment of yellow oxide of mercury (gr. x or xxx ad 4]}) answers 
well in cases which require a stronger stimulation, and we think 


it should wholly supersede the coarser and harsher red precipitate 


(Hydrargyri oxidum rubrum). Dr. Williams’s citrine ointment 


differs from the officinal preparation chiefly in the fact that the re- 
action of the mercurial salt upon the fat is completed, and all free 
nitrous compounds expelled, by keeping the newly made ointment 
for several hours at the temperature of a hot-water bath. We 
incline to the opinion that it is not in any way the equivalent of 
the officinal ointment. | 

A small portion of any of the foregoing may be placed within 
the lids once in twenty-four hours. When healing is complete, 
and if the resulting cicatrix interferes with vision, an artificial 
pupil may be made by means of a small iridectomy behind a clear 
portion of the cornea; and if the cicatrix be unsightly it may be 
eoncealed by being tattooed with Indian ink in a manner hereafter 
to be described. This, however, must not be done for fully six 
months after its formation. 

When the cornea has escaped serious mischief, the subsidence 
of the acute stage of the disease may either lead to perfect re- 
covery, or to a state of chronic inflammation, in which there is 
great hability to frequent relapses, and a tendency to hyperplasia 
which shows itself in an exuberant crop of papillary granulations. 
The inner aspects of the eyelids are villous over their whole ex- 
tent, the palpebral folds hypertrophied, and almost shaggy with 
enlar ged and vascular papille. In process of time the tendency 
to relapse dies out; but the papillee remain and may assume almost 
a warty appearance, while the subconjunctival tissue becomes 
thickened and indurated. Such a state occasions the development 
of vessels beneath the corneal epithelium; and these vessels are 
sometimes so numerous and so closely set that they produce 
opacity and loss of sight. For the prevention of such a state of 
things the stage of improvement from the acute attack requires 
to be carefully watched, and the application of nitrate of silver 
must be regularly made for some time after the violence of the 
disease is exhausted. When the nitrate is at last laid aside, it 


must be replaced by the long-continued use of some milder appli- 


cation, as by a lotion containing a salt of zinc, or lead, or copper; 
or sometimes the lapis divinus may be prefered. The presence of 
chronic granulations, and of vascularity of the cornea arising from 
them, may be ascribed, almost always, to neglect during the 
periods of improvement ‘and convalescence, and to the too early 
abandonment of local treatment. 
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Even when chronic granulations are established and of old date 
it will often happen that much may be done for them by the per- 
severing use of lapis divinus, applied to the lids daily or on alter- 
nate day s; and as the granulations diminish the vascularity of the 
cornea will diminish also, and great improvement of sight may be 
obtained. The lapis may now and then be replaced for a time by 
some other astringent, such as acetate of lead or tannin, and the 
application of the acetate in fine powder has been recommended by 
many writers. If there is any clear portion of cornea, an artifi- 
cial pupil may perhaps be made with advantage. When, how- 
ever, the vascular network over the cornea is very close, consti- 
tuting the condition called “ pannus,” there is little to be hoped for 
from anything short of a second attack of purulent ophthalmia, 
to obtain which inoculation from the eye of an infant may be 
practiced. The cornea is protected from sloughing by its vascu-. 
lar character, and the inoculated disease may be suffered to run 
its course unchecked. After its subsidence, the cornea will fre- 
quently clear in a very remarkable manner. 

In cases where the chronic papillary granulations are not suffi- 
cient to. produce great impairment of vision, where they vascular- 
ize only the upper margin of the cornea, and lie themselves 
eoncealed and unnoticed under the lid, they ‘undergo in process of 
time a gradual degeneration or cicatricial shrinking. In this 
way is produced the increased convexity of the upper tarsal car- 
tilage by which the cilia are so often turned inwards upon the 
eye.' The cases of chronic trichiasis which frequent our hospitals 
have nearly always this history. The tarsal cartilages are short- 
ened, thickened, and incurved; and, on everting the lids, are seen 
to be crossed by dense lines which resemble the contracted cica- 
trix of a burn. 

The history of contagious ophthalmia in a pauper school is 
usually that the disease has been introduced in some accidental 
manner, probably by a new inmate, whose conjunctivitis escaped 
observation and quarantine. It would find a large proportion of 
the children with follicular granulations, the result of insanitary 
conditions, some of which were perhaps unavoidable. I do not 
believe that these follicular granulations are themselves an actual 
cause of ophthalmia ; but they certainly entail a greatly increased 
proclivity to contract it, and a tendency to the development of its 
-severer forms. It is-w ell established that the eyes 1n which they 

exist are less amenable than others to the beneficial action of the 
stronger astringents, and that they require to be dealt with very 
tenderly and cautiously. ‘The surgeon to the school may not at 

first fully appreciate the gravity of the crisis with which he has 
to deal, or he may not have enjoyed sufficient opportunities of 
studying diseases of the eye to be perfectly conversant with all 
the conditions which should guide his treatment. One child after 


1 [We have already expressed the opinion (see page 185) that this change is due 
mainly to the follicular (trachomatous) form of granulations. ] 
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another goes into the infirmary with “bad eyes;” and the cases 
increase in number and severity week by week. At first, it has 
often happened that some undiscriminating plan of treatment has 
been adopted, and that its application has been intrusted to some 
careless or incompetent person. Under such circumstances the 
bad cases go wrong; and the mild cases are discharged trom the 
infirmary half-cured, with mischief still lurking in their palpebral 
folds, to spread disease among their playmates, and themselves to 
undergo relapse. Matters proceed from bad to worse; the whole 
establishment becomes saturated with contagium, nurses and 
helpers suffer, many eyes are lost, and a public scandal is created. 
Then, at last, a specialist is called i in; and is too often asked to 
banish the epidemic, notwithstanding the continued existence of 
all the causes which have fostered and perpetuated it. 

The first duty of a consultant, in such a case, would be to ex- 
amine the eyes of every child in the institution, to classify the 
inmates in such a way as to separate the diseased from the healthy, 
and to divide the former into groups for treatment, each group 
containing cases as nearly as possible of the same type. He would 
thus acquire an exact idea of the extent and characters of the evil 
with which he had to deal. ; 

The next step would be to proceed to the systematic disinfec- 
tion of the building and its contents. Bearing in mind the possi- 
bility of contagion “from floating fungus spores, it seems that sul- 
phur fumigation should be tirst employed, followed by thorough 
washing and ventilation. This work must usually, of course, be 
done in Tapetions ; and it would be desirable that the sections should 
correspond, as nearly as possible, with the groups into which the 
inmates were divided. ‘The washing arrangements should next 
be so modified that personal contact between children should be 
avoided; and that the whole process should be conducted in an 
orderly manner, and under constant supervision. Kach child 
should receive a dry towel from the attendant in charge, and should 
restore it to him when done with; and these towels, instead of 
being placed damp in the dormitories, should be at once dried ina 
hot ‘closet, at a suflicient temperature to destroy the infectious 
character of any discharge which may have soiled them.' The 
ventilation of the dormitories should be carefully provided for, not 
only by a cubic space much in excess of that. now required by 
authority, but also by a rule that cubic space should rest upon a 
proper extent of floor area, so that beds should not be crowded 
together in a room lofty out of proportion to its other dimensions. 
At the same time especial care should be given to the ventilation ; 


1 [The best washing arrangement which we haveseen is that by which each child 
washes his hands and face at a small jet of water. A water pipe running along the 
wall of the washroom is tapped with a large number of these jets, and the water is 
carried off by a long sink or trough. Each child has his own towel, which he hangs 
upon a numbered hook after using it; washing appliances are wholly excluded from 
the dormitories. ] 
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and the use of the vertically ascending air currents, lately intro- 
duced by Mr. Tobin, should in most cases be strenuously recom- 
mended. 

The medical treatment of the patients would rest mainly upon 
careful classification of their cases, upon the exercise of due dis- 
crimination in moving them from one class into another, upon the 
proper selection, application, and neutralization of the necessary 
caustics and astringents, and upon constant watchfulness that no 
application of this kind was repeated if it were causing too much 
irritation, or continued after it had ceased to stimulate beneficially. 
It should be an absolute rule that nitrate of silver should never be 
applied by any non-medical person, and that the other local reme- 
dies should be placed in no hands less trustworthy than those of 

a skilful, attentive, and experienced nurse, who has first been 
utaiahy instructed in the manner of 80 ‘using them that the 
cornea may escape uninjured. ‘The practice of discharging chil- 
dren as “cured,” before the cure is complete, either from undue 
anxiety to make a good show upon paper, or from negligently over- 
looking mischief still lurking in the palpebral folds, should, of 
course, be strictly guarded against ; and the general health of each 
inmate should receive individual attention, and should be improved 
or maintained by suitable food, medicine, exercise, and manner of 
life. That communication between the sick and the heal thy should 
be absolutely prevented, that communication between patients in 
different stages of the disease should be restrained, and that all 
new inmates should undergo a period of quarantine and a careful 
inspection, are precautions so obvious that it is not necessary to 
enlarge upon them. By the employment of the means thus briefly 
indicated it would in most cases be possible to free a school or simi- 
lar establishment from ophthalmia in the course of three or four 
months; unless the overcrowding of the inmates, or some other in- 
sanitary condition maintained by official authority, were sufficient 
to neutralize in some important particular the good which would 
otherwise be secured. 

In every epidemic of conjunctivitis it is usual to meet with a 
few. cases in which the discharge, instead of being purulent, is 
coherent or fibrinous, so that it can be seized by forceps and peeled 
off in larger or smaller pieces, leaving a bright-red surface below. 
This fibrinous exudation is soon renewed after removal; and the 
cases in which it occurs present no other special peculiarity, and 
eall for no modification of treatment. They have, however, by 
some English writers, been described as “ diphtheritic,” a term 
which is highly objectionable on two distinct grounds. In the 
first place the patients are not the subjects of diphtheria, or of any- 
thing very much like it ; for the resemblance between the coherent 
or fibrinous pus and true diphtheritic exudation is only superficial. 
Next, the word diphtheritic is already in general use to denote 
a form of ‘conjunctivitis which is not uncommon among poor chil- 
dren in Germany, and is especially prevalent in Berlin, but which 
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is, I believe, wholly unknown in England.’ In this, the diphther- 
itic conjunctivitis of German writers, the fibrinous effusion does 
_ hot occur on the conjunctival surfaces, but in the interstices of the 
subconjunctival tissue. The prominent symptoms are great pain, 
heat, and swelling of the eyelids, with distension of the subcon- 
junctival tissue by a pale, firm, brawny effusion, which arrests 
the local circulation and threatens the cornea with ‘speedy destrue- 
tion by necrosis. It is unnecessary to dwell upon the treatment 
of an affection which is little likely to be met with here, and 
which has been much studied in the country in which it chiefly 
prevails. : 
The only other form of inflammation of the conjunctiva that 
requires notice is the phlyctenular ophthalmia, often miscalled 
conjunctival herpes, and thus sometimes confounded with the 
true herpes which depends upon changes in the corresponding 
Gasserian ganglion, and which attacks chiefly the cornea. In 
phlyctenular conjunctivitis (which occurs chiefly in children}, the 
surface of the eyeball presents one or more small elevations or 
“ nhlyctenule” each situated in the midst of a patch of congestion. 
They probably commence in the same way as follicular granula- 
tions, by the undue aggregation of lymph-cells in the meshes of 
connective tissue, and excite inflammation by their pressure upon 
surrounding parts. Each phlyctenula runs its course in about 
eight days. ‘The elevation throws out fluid at its summit, and 
becomes a pellucid vesicle, which bursts and forms a small nicer, 
the floor of which is covered by a tenacious film of butt-colored 
material. This undergoes disintegration and is cast off, and then 
the ulcer heals. The phly ctenules may be either single or multi- 
ple, and they often appear in successive crops. The formation of 
each vesicle is attended with some burning or stinging pain, which 
subsides when rupture has taken place, and is succeeded only by 
such sensations of itching or discomfort as may be due to the 
amount of attendant conjunctivitis. Phlyetenule may occur on 
the cornea, in which position they will be referred to in a future 
chapter; but their most common seat is on the ocular conjunctiva, 
just beyond the corneal margin. A single one hardly requires 
any other treatment than rest. “of the affected eye and protection 
from dust, heat or cold, and glare; but recurrent phlyctenule 
point to some disorder of the general nutrition, and often to some- 
thing faulty in the habits of life, or else to some unfairness in the 
conditions under which the eyes are called upon to work. The sur- 
geon should examine into the state of the health, into the acute- 
ness of vision and the state of the refraction, and into the habits 
with regard to study, diet, and. exercise; and should endeavor to 
correct whatever ¢ among these may be ‘at fault. If he finds no 
other indication it is generally advisable to give bromide of potas- 


1 [Diphtheritic ophthalmia occurs occasionally in New York city and vicinity, 
and doubtless in other parts of the United States. We have seen but one case, and 
that not very well-marked, in St. Louis. ] 
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sium, either with or without ammonio-citrate of iron. In the way 
of local treatment he must be guided by the amount of conjunce- 
tival hyperemia or inflammation, which will depend, other things | 
being equal, upon the number of vesicles that are formed at or 
about the same time. Any mild astringent lotion will generally 
meet the circumstances of the case; and the healing of the little 
ulcers may be promoted by dusting them with dry calomel, or by 
the daily application of Pagenstecher’s ointment. 

The conjunctiva may be the seat of morbid growths of various 
kinds; among which I have met with dermoid and sarcomatous 
tumors, the former sometimes bearing hairs. Such growths may 
be pinched up and removed by scissors, and it is usuaily desirable 
to unite the edges of the incision by a point of suture. If the 
wound is large, the conjunctiva should be dissected up from the 
sclerotic for a short distance on either side; and it will then come 
together readily. It is not uncommon to see subconjuuctival 
collections of fat, or of yellow fibrous tissue; and these, which 
are mostly situated on cither side of the cornea, are apt to be 
nipped and moulded by the closure of the lids, and to form little 
tumors, sometimes almost pedunculated, on the horizontal me- 
ridian. Such growths are harmless, but sometimes unsightly ; and 
I have more than once excised them with good effect. Another 
form of conjunctival growth is pterygium, which consists of hy- 
pertrophy of tissue, sometimes very trifling in amount, sometimes 
very considerable, having a generally triangular outline, with its 
apex trespassing more or less upon the cornea. Pterygium is 
usually a result of long-continued inflammation; and is scarcely 
at all amenable to treatment. The hy pertrophied material may 
be removed by excision or ligature, but the same kind of action 
is often renewed in the cicatrix, and the patient seldom derives 
material or lasting benefit from any operation. A pterygium 
does no harm unless it extends so far over the cornea as to ob- 
struct vision; and then the best course is to enlarge the pupil by 
iridectomy. 

[ Arlt, who is one of the highest authorities in ophthalmic sur- 
gery, states positively that pterygium does not usually return 
when the operation has been rightly performed. The whole mass 
of the pterygium is seized at its neck (that is at the sclero-corneal 
junction) by a pair of toothed fixation forceps (Fig. 41, p. 150), 
and the head or corneal portion is cleanly dissected off from the 
cornea by means of a bent lance-knife (Fig. 44, p. 155); two con 
vergent cuts are then made from the upper and lower extremities 
of the first wound towards the inner angle of the eye, and the 
isolated flap of tissue is cleanly dissected from the sclera for about 
one-third of an inch from the corneal margin. This isolated flap, 
consisting of the vascular tissue of the pterygium, is not cut away, 
but is left to shrivel up towards its attached border, at or near 
the place of the semilunar fold, and the exposed surface of the 
sclera is covered in by drawing the conjunctiva together by a 
single suture placed from one-eighth to one-fifth of an inch from 
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the corneal margin, according as a smaller or larger portion of 
tissue has been removed. We have had occasion to try most of 
the known operative methods, whether by excision, transplanta- 
tion, or ligature, and have settled upon Arlt’s operation, substan- 
tially as here described, as by far the most satisfactory. The es- 
sential points are to cut away as little tissue as possible, to dissect 
up the growth cleanly from the cornea and sclera, and to close 
the conjunctival wound with a suture. 

In this chapter, upon the diseases of the conjunctiva, the author 
lays less stress than is usual upon their classification. Whatever 


may be our convictions regarding the pathological unity of the — 
several forms and grades of ophthalmia, it is none the less useful 


to subdivide them according to their well-marked etiological and 
clinical differences. It has seemed proper, therefore, to give here 
a brief synopsis of the usual classification of the ophthalmie, as 
found substantially in all the systematic works on the diseases of 
the eye. | 

According to the degree of the inflammatory process, we may 
distinguish— 

First. Hypereemia of the conjunctiva. 

Secondly. Catarrhal ophthalmia, marked by swelling of the con- 
junctiva and increased secretion of mucus mixed with exfoliated 
epithelium and perhaps a little pus. 

Thirdly Purulent ophthalmia, in which the swelling of the 
conjunctiva is greater than in the catarrhal grade, and in which 
the discharge, at first serous, becomes distinctly purulent. 

Between these three grades there is no clearly drawn line of 
demarcation ; nevertheless, as a rule, they are distinct in their 
origin, tendencies, and indications for treatment. 

Conjunctival hypereemia is ordinarily the result of irritation 
from mechanical or chemical causes; it tends, as a rule, to get 
well of itself, and calls for no treatment further than rest, protec- 
tion from the action of irritating agencies, and, in some cases, the 
occasional instillation of a weak solution of atropia to control 
irritability. If neglected, or aggravated by improper exposure, it 
may lead to granular disease of the eyelids, and ultimately to loss 
of sight from corneal complications. 

Catarrhal ophthalmia commonly originates from “ taking cold,” 
or by contagion from a non-virulent source, such as a catarrhal 
ophthalmia in another member of the same family. Its tendency, 
also, is toward recovery, under the use of simple antiphlogistic 
applications conjoined with rest and protection from all sources 
of irritation. Such cases bear well, almost from the beginning, 
and generally improve rapidly under the use of mild metallic 
astringents, such as the solution of nitrate of silver (gr. ij ad 4j), 
as recommended in the text. Left wholly to itself, catarrhal con- 
junctivitis is often rather tedious in its progress toward recovery, 
and is very apt to become chronic, leading to a granular condition 
of the lids with its train of disastrous consequences. A neglected 
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case of catarrhal ophthalmia is also a constant source of danas 
to others from contagion. 

Purulent ophthalmia may be only an aggravated catarrhal oph- 
thalmia, but is more frequently the result of the direct inoculation 
of matter from some virulent source, such as the discharge from 
the inflamed urethra or vagina, or from another eye similarly dis- 
eased. It is attended by conspicuous swelling of the conjunctiva 
and eyelids, with discharge, at first, of serous or somewhat blood- 
stained fluid, and, later, of pus, generally in large quantity. It is 
essentially an acute affection, often working destruction very early 
in its course, and demanding prompt, efficient, and well-directed 
treatment. In the beginning it does not bear irritant or astrin-. 
gent applications of any kind, but must be treated in a purely 
antiphlogistic way by rest, col ld (iced) compresses, constantly re- 
newed, atropia solution once or twice a day, and, in case of great 
swelling of the conjunctiva or eyelids, division of the external 
canthus and external canthal ligament. (See page 196.) In cases 
of less severity a few leeches may be applied to the temple, about 
an inch behind the outer angle of the eye. Later in the disease, 
after the discharge has become purulent, mild metallic astringent. 
eollyria are to be tried, and, if well borne, stronger nitrate of 
silver solutions (gr. v or x ad 4j), or the mitigated nitrate of 
silver stick should be applied to the conjunctival surface of the 
eyelids, washing it off, after a few seconds, with a soft brush 
dipped in salt water. 

In conjunctivitis, if we regard the especial types of the lisease, 
we may distinguish— 

First. Simple conjunctivitis, marked by papillary engorgement 
or hypertrophy—* papillary g sranulations.” 

Secondly. ‘Trachoma, or follicular disease of the conjunctiva 
“ follicular granulations.” 

These forms may exist separately, but they very often. occur 
together, one type or the other usually predominating ; or one 
type may predominate in the earlier, and the other in the later 
stages of the same case. We constantly meet with cases of simple 
eatarrh, in which the continuing hyperemia is attended by the 
gradual development of trachoma granules; and, on the other 
hand, we know that trachoma “sago-grain ” eranulations may 
occur independently of inflammatory symptonis, and, not infre- 
quently (in charity schools, ete., perhaps almost constantly), may 
exist for a long time prior to any outbreak of active inflammation. 

Thirdly. Phlyctenular or eruptive conjunctivitis, which may 
occur either in a pure form or conjoined with general conjunctival 
inflammation, usual catarrhal. 

The ophthalmia of newborn children may conveniently be con- 
sidered by itself; it is of the type of simple conjunctivitis, marked 
by papillary engorgement or hypertrophy, and occurs of all grades, 
from conjunctival hyperemia, conjoined with slight hypersecre- 
tion of mucus, to a virulent type of blennorrhcea. In view of these 
vast differences in degree it 1s difficult to resist the conviction 
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that they depend upon corresponding differences in causation, and 
that the disease is in many eases the direct result of the inocula- 
tion of vaginal discharges, which may vary in virulence from that 
of the mildest leucorrhcea to that of a virulent gonorrhcea. 
Finally, as connected with defective sanitary conditions, or with 
special epidemic tendencies, it is important to distinguish such 
forms as the Egyptian ophthalmia, the ophthalmia of barracks, 
orphan asylums, ete., and especially the croupous and diphtheritie 


forms. | 
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Tuat the cornea should be transparent, at least over a great 
art of its extent, and that the curvatures of this transparent part 
should be normal in all directions, or should depart from the nor- 
mal standard only within the limits of correction by optical appli- 
ances, are two conditions essential to the exercise of useful vision. 
They are conditions, moreover, which most of the diseases of the 
cornea tend to modify, or even to subvert. Inflammation pro- 
duces turbidity, either superficial or interstitial, more or less com- 
plete in degree, and more or less permanent in character; while, 
by softening the texture of the membrane, it prepares it to yield 
to any increase of tension from within, and to become unnaturally 
prominent or globose. Ulceration produces losses of substance 
which are made good, at the best, by opaque cicatricial tissue 
[lencoma]|; and the contraction incidental to the healing process 
often produces marked flattening of the surface. Impaired nutri- 
tion, or atrophy, being usually most advanced in the centre, where 
the blood-supply is most remote, causes the thin and enfeebled 
central portion to project, under the pressure of the contents of 
the eyeball, and to form the somewhat pointed elevation which is 
known as conical cornea. Superficial clouds [nebulee], the result 
of changes in the external epithelium, may be completely removed 
in course of time; but the opacities left behind by loss of true 
corneal structure are essentially permanent, although they may 
undergo some apparent diminution by the disappearance of super- 
ficial turbidity surrounding them, and some actual diminution by 
the gradual contraction of the cicatrix. Interstitial turbidity 
produced by inflammation, if not absolutely permanent, is at least 
extremely intractable; in the worst cases resisting all treatment, 
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in the most favorable clearing only very slowly, and leaving be- 
hind some degree of residual dulness. It follows that in all affec- . 
tions of the cornea the active continuance of any morbid process, 
even for a short period, may inflict irreparable injury. An ulcer 
which to-day is small and eccentric, may to-morrow so extend 
itself as to produce permanent opacity in front of the pupil; and 
an inflammation which at first is only marginal, may before long 
spread over the whole surface. Hence we should in all cases en- 
deavor to arrest impending corneal troubles at the earliest possible 
time ; and in like manner, when they are no longer only impending, 
but declared, we should strive to hasten forward the commence- 
ment of resolution or repair. For these purposes, and in addition 
to the fulfilment of general indications, the surgeon should aim 
at attaining perfect mastery of all the resources of local treat- 
ment; so that he may neither do harm by unsuitable applica- 
tions, nor withhold any advantages which suitable ones might 
afford. 

Some of the most formidable of the affections of the cornea are 
those which arise during the course of severe conjunctivitis, or 
which are produced by the gradual operation of the changes which 
conjunctivitis may leave behind. In the purulent ophthalmia of 
infancy simple necrosis of the cornea is the only complication 
which need be dreaded, or which interferes with complete recovery ; 
and it occurs in a large proportion of the cases which are neglected 
in their earlier stages. It always commences in the centre of the 
cornea, or nearly so; and appears to depend upon the arrest of 
nutritive changes by the contiguous inflammation. When a case 
of infantile purulent ophthalmia has been left for some days with- 
out treatment, or has been treated imperfectly, the centre of the 
cornea is often found hazy or turbid; and this turbidity may go 
on to rapid disintegration of tissue. If the destruction is arrested 
prior to actual perforation, a cicatrix will be left of size and density 
corresponding to the extent and depth of the corneal slough, and 
affecting vision, more or Jess, according to these circumstances, and 
also according to the exact position of the cicatrix, and its rela- 
tions to. the pupil. If perforation takes place, the destructive 
process is usually arrested ; and the opening through the cornea, 
if of very small size, may be effectually plugged by adhesion of 
the iris. In such cases partial recovery may follow, the adhesion 
of the iris being permanent, the pupil being more or less tied down 
behind the opacity, and the cicatrix, which is fed by the vessels of 
the iris, having scarcely any tendency to be thinned or removed 
by subsequent changes. When the perforation is large, the iris 
may fill it in the same manner; but the base of the ulcer thus 
formed is too weak to resist the intraocular pressure, and soon 
begins to bulge beyond the level of the cornea and to form what 1s 
known as a partial staphyloma. If the slough has been large and 
central, including nearly the whole of the cornea, and exposing 
not only the iris but also the anterior capsule of the lens through 
the pupillary opening, these structures become covered and united 
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together by effused lymph, which ultimately forms a smooth and 
senii-transparent surface to the prominent cicatrix, and allows the 
color of the iris to be seen beneath. The total staphyloma thus 
formed has sometimes been mistaken for a turbid cornea; but it— 
really consists of new tissue to which the iris is adherent; and 
however good may be the perception of light, such cases do not 
admit of any treatment, either operative or medical. When the 
slough has been smaller, the staphyloma may be surrounded by an 
annulus of true corneal tissue, and by a space containing aqueous 
humor; and then, especially if the ulcer has been eccentric, this 
annulus may in some part be broad enough to permit the formation 
of an artificial pupil behind it. Even in the most promising of 
these cases, however, the curvatures of the remaining portion of 
cornea are usually much altered, and the best result generally at- 
tainable is the conversion of a blind eye into one which possesses 
very imperfect vision. If both eyes are affected, even such a de- 
gree of success may be a great boon to the patient : ; and if only 
one has suffered, its partial restoration is by no means to be des- 
pised. In considering sympathetic ophthalmia, we shall find good 
reason to regard a “blind side” as being oftentimes a source of 
serious danger. 

The most successful treatment of cases in which the cornea has 
sloughed in infancy being thus only of comparatively small ac- 
count, it is obvious that the prevention of corneal sloughing should 
engage the careful attention of the surgeon. . Every one is ac- 
quainted with the facts and experiments which show that ulcera- 
tion, or rather necrosis, of this membrane may occur as a result of 
inanition, without any previous inflammation either in the con- 
junctiva or elsewhere; and there can be no difficulty in conceding 
that the cornea of an infant will perish more readily—after a 
shorter period and less intense degree of conjunctivitis—if the in- 
fant itself is weakly or cachectic “by inheritance, or has been im- 
properly-or insufficiently fed. But this concession, while it fur- 
nishes a reason why the eyes of such infants should be vigilantly 
watched, affords no excuse, according to my experience, for corneal 
sloughing under medical treatment. I have never seen a single 
instance in which the cornea has sustained injury if the treatment 
by cleanliness and nitrate of silver lotion, which is described at 
page 208, was commenced while it was still ‘bright. I cannot deny 
that such instances may have occurred, but I have never met with 
one. Still, speaking from my own experience, I should say that a 
proclivity to corneal sloughing is induced by inherited syphilis 
more decidedly than by any other single cause; and next to this 
I should place badly managed hand- feeding. If the surgeon is 
called to a case, however acute the inflammation, however great 
the swelling, and however abundant the discharge, in which eare- 
ful washing reveals transparent and polished cornez, he may safely 
put his trast in the nitrate of silver lotion, if only it is properly 
applied; and he need not divert the minds of the attendants from 
this cardinal point by giving them more than general directions 
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about other matters. But if the cornea shows even the commence- 
ment of turbidity, inquiry must at once be made with regard to 
inherited syphilis, and with regard to the management of the feed- 
ing. If there is syphilis, it is necessary to have recourse to mer- 
curial inunction. The conditions are too urgent, the dangers of 
delay are too great, to leave time for coquetry with chlorate of 
potash or other reputed remedies. If the mother’s milk should 
appear to be either defective in quality or deficient in quantity, it 
is best to make immediate arrangements for obtaining a wet nurses 
for, although feeding by hand may be so accomplished as fully to 
supply the requirements of infantile nutrition, the necessary man- 
agement calls for more care, cleanliness, and minute attention to 
matters of detail than it is ordinarily possible to insure. Whatever 
method of feeding may be employed, it will usually be desirable to 
give also some medicinal tonic and nutriment ; aud for this pur- 
pose I generally employ the following formula: B. Olei morrhuse, 
£51); Mist. acacie, f5iv ; Liq. cinchonee, mxxiv; Syrupi, f3vss.; 
M. Capiat coch. j. min. ter die. 

The local treatrnent pursued must bb the same as for the un- 
complicated forms of the disease, with the addition that when a 
central ulcer exists a drop of a weak solution of atropine should 
be put into the eye twice a day. From half a grain to a grain of 
the neutral sulphate, to an ounce of distilled water, will be a 
proper strength. By thus maintaining dilatation of the pupil, 
and keeping its margin away from the region of the ulcer, 1t may 
sometimes be possible to prevent the formation of adhesions be- 
tween the iris and the cicatrix. 

When a corneal slough is so extensive, or has made so much 
progress when first seen, that a total or a very large staphyloma 
is inevitable, the nitrate of silver lotion may still be used to ex- 
pedite recovery from the conjunctival affection, and the above- 
mentioned constitutional remedies may also be required. But in 
such a case it is better at once to speak of the eye as a perished 
organ, which may, indeed, hereafter require surgical treatment to 
remove deformity, but which can never be useful for purposes of 
_ vision. On the other hand, when the slough is of such a size that 
a scar of something less than half the diameter of the cornea is 
likely to be the result, there is always a prospect that an artificial 
cua may be made when cicatrization is complete. The forma- 
tion of such a pupil may be attempted, however narrow the an- 
nulus of clear cornea, in every case in which this annulus is dis- 
tinctly separated from the subjacent iris by a film of aqueous 
humor; and the operation should as a rule be performed early, 
for the following reasons. In the first place, defective vision in 
infancy, by depriving the eye of any definite object of fixation, de- 
prives its external muscles of their natural stimulus to functional 
activity. The eye rolls vaguely about, instead of being always 
directed to some definite point; and the muscles never acquire the 
power of steady fixation. The result is the condition called nys- 
tagmus, in which the eyeballs are in perpetual oscillatory move- 


240 DISEASES OF THE CORNEA. 


ment; and this condition, once established, is generally irremedi- 
able. We often see cases in which the purulent ophthalmia of 
infancy has been followed only by superficial haziness of the 
cornea over the region of the pupil, and in which this haziness 
has cleared away in the first two or three years of life, but not 
quickly enough to prevent the production of nystagmus, which 
remains after the condition in which it had its origin has passed 
away. We should always endeavor, therefore, to give the infant 
sufficiently clear vision for the definite euidance of his eyes; and 
for this purpose should make an artificial pupil whenever there is 
a piece of clear cornea behind which it can be placed. It is use- 
less to operate, at least on this ground, if the remaining cornea is 
even superficially turbid; because then, although it may become 
clear eventually, it will not become clear soon enough for the at- 
tainment of the end proposed. There is, however, another reason 
for operating, namely, that in natural tension of the eyeball a 
staphyloma tends constantly to increase its protrusion, yielding as 
the globe is acted upon or compressed by the muscles, and con- 
stantly taking up into itself more and more of the surrounding 
tissues. A large iridectomy, when practicable, will diminish the 
tendency to protrusion, and will therefore exert some degree of 
protective influence over the sight, especially if moderate com- 
pression of the eye can be maintained for a considerable time. 

The best way of effecting this is by a band of fine elastic webbing” 
so adjusted as to retain an ordinary compress over the closed lids, 
and arranged with due regard to the tenderness of the cranium 
upon which its pressure is to be exerted. Such devices, however, 
although they may sometimes be rewarded by a certain measure 
of success, cannot be regarded very hopefully; and in many cases 
any remaining cornea is in such close apposition with the iris 
that an operation is hardly practicable. Even then, I have some- 
times succeeded in snipping out a morsel of iris, so as to make a 
perforation which re-established an anterior chamber, and pre- 
pared the way for a more complete iridectomy at a future time. 
Anything is better, especially when both eyes are implicated, than 
to allow a a staphyloma to complete itself unchecked, and to bring 
about the entire destruction of an organ which might j in some de- 
gree have been saved. Still, as [ have said already, the emergency 
is one which ought never to arise, and which certainly will not 
arise when judicious treatment has been properly carried into 
effect in the early stages of the malady.’ 

It will sometimes happen, when a case of purulent ophthalmia 
is first seen, that although there is no actual destruction of the 
corneal tissue, there may be considerable disturbance of its super- 
ficial layers, of such a character as to produce turbidity, which 
becomes very evident as the inflammation subsides, and which, 
although it may eventually disappear, may last long enough to be 


1 [We have already intimated that this statement appears to us to be somewhat 
too strong. See page 209. ] 
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a cause of nystagmus. In such instances it is a manifest indica- 
tion to hasten the disappearance of the turbidity; and for this 
purpose, not only in infants, but also in children and adults, I 
have derived great advantage from a plan which was suggested 
some years ago, I believe by Professor Rothmund of Munich, al- 
though I have never seen his original paper upon the subject. 
This plan is the subconjunctival injection of a solution of chloride 
of sodium. I use a solution of ten grains of common salt to an 
ounce of distilled water, and inject it with a hypodermic syringe, 
the point of which is pushed a little way between the conjunctiva 
and the sclerotic. I find that from five to ten minims may be in- 
jected at once, according to the degree of laxity of the conjunc- 
tiva; and the little operation may be repeated about every three 
weeks with manifest good effect. I have never seen it produce 
any reaction of an injurious character, and I have practiced it on 
patients at all periods of life, from infancy to middle age, for many 
times in succession. 

The more severe forms of conjunctivitis which occur subse- 
quently to the period of infancy are all of them lable to be sources 
of danger to the cornea in various ways, and primarily in the — 
same way as the infantile variety, by producing sloughing or ne- 
erosis, followed, according to extent and degree, by opacities with 
or without adhesions of the i iris, or by partial or complete staphy- 
loma. ‘The states which give rise to these conditions have been 
discussed in the preceding chapter, so that it is not necessary to 
return to them; and the same remark applies to the changes in 
the eyelids which conjunctivitis may leave behind, and which be- 
come causes of that superficial roughening and vascularization of 
the cornea, which, in its extreme degrees, is known as “ pannus.” 
Of this state it may fairly be said that each case, or even each 
eye, requires individual study. I have lately had under my care 
a discharged soldier, who was once so blind from pannus that he 
was led by the hand to the hospital, and whose right eye was 
somewhat worse than the left, the condition of the two, except 
for this slight difference of degree, being apparently identical. 
The right eye so far improved, in the course of about fifteen 
months, that the patient read No. 6 of Jiiger’s types easily, and 
could see to follow any ordinary occupation, in which condition 
he became an emigrant to New Zealand. The left eye was always 
treated in the same way as its fellow, and has been better and 
worse; but when the patient left England, it was very much in 
the same state as when I first saw it. The general principles 
which I have deduced from this and analogous cases are briefly 
that violent or strong applications are mischievous, that nitrate 
of silver in solid dilution, or crystal of sulphate of copper, does 
more harm than good, and that the best results are obtained from 
mild remedies'—such as nitrate of silver lotion, ranging from 


1 [The mitigated nitrate of silver stick, and the smooth crayon of sulphate of cop- 
per are severe or mild in their action according as they are applied heavily and 
slowly, or lightly and quickly. ] 
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five to ten grains to the ounce, lapis divinus, glycerole of tannin, 
Dr. Schoenfeld’s ointment of tannate of lead, solution of hydro- 
chlorate of quinine, and so on; each one being changed for another 
if it does not speedily produce a beneficial action, or if its benefi- 
cial action ceases. [I have mentioned in the preceding chapter 
that in extreme cases of pannus a good result may follow inocula- 
tion with the discharge of infantile purulent ophthalmia, practiced 
by simply taking up a little on a probe or scoop, and inserting it 
within the lower lid. The resulting inflammation is left to run 
its course without treatment. I have seen several instances in 
which this method has restored the patient from what was prac- 
tically blindness to useful vision; but I have seen one in which 
the cornes of both eyes sloughed, although they were both highly 
vascular when the inoculation was practiced; and I have since 
regarded the plan as one which should be adopted only as a last 
resource. In the case of which I speak the second eye was inocu- 
iated accidentally from the first, and it will occasionally be found 
that all protective bandages will fail to prevent the occurrence of 
such an aceident. I should therefore regard inoculation as being 
unjustifiable when only one eye is in a state to require it; and, 
even when both are equally bad, as a course not to be pursued 
without full appreciation of its possible dangers. 

The occurrence of sloughing of the cornea is not confined to 
cases of severe conjunctivitis, but is occasionally witnessed from 
other causes. Of these the most common is injury, when inflicted 
upon an aged or feeble person. In country districts it often 
happens that old men, who are unfit for any more laborious occu- 
pation, are set to work at trimming quickset hedges; and this 
“hedging,” as it is called, is a fruitful source of sloughing ulcer 
of the cornea.! The patient is slashing about with a bill-hook, 
and presently receives a smart blow from a twig on the eye, with 
perhaps a penetrating wound of the cornea from a thorn. His 
sensations are not very acute, and he goes on with his task for a 
day or two before seeking advice. At the end of this time the 
seat of injury is the centre of a ragged ulcer, situated on a gray 
or pus-colored opacity, which may extend more or less to the 
margin of the cornea, shading off as it is more distant from the 
ulcer. Vision may be limited to perception of light. The con- 
junctiva is injected, but there are no vessels visible on the cornea, 
and there is little or no pain. If the morbid process be not 
speedily checked, the centre of the cornea will slough out, and 
the case may then either terminate In staphyloma, or may go on 
to complete suppuration of the eyeball. The obvions indications 
are to sustain the powers of the patient by suitable diet and medi- 
cines, and to stimulate the local nutrition by the application of 
heat; but the most effectual remedy is a prompt iridectomy, which 
should be performed behind any part of the cornea which may 


1 [Stone-breaking is another employment fruitful of injuries leading to suppura- 
tion or sloughing of the cornea. ] 
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remain clear, or, if all be turbid, behind that part from which the 
centre of the ulcer is most distant. Some years ago, when I was 
residing at Stroud, I had a crucial instance of the value of iridec- 
tomy in such a condition. A poor old man, whose name and face 
were alike unknown to me, came from one of the neighboring 
villages with precisely the history given above. I placed him on 
a couch in my consulting-room, and performed an iridectomy 
without assistance, and hence without an anesthetic. He was so 
much shaken by the operation that I told him to sit down in an 
adjoining room, in order that he might recover himself before 
receiving final directions. 1 was called away for a short time to 
another case, and when I returned the patient was gone. He had 
not understood that I had anything more to say to him, and went 
away as soon as he had rested and felt better. IJ did not know 
where he came from, and could not identify him for some weeks 
afterwards, when I found that his eye had recovered so quickly 
that he had not thought it worth while to pay me a second visit. 
The ulcer was firmly healed, without either flattening or protru- 
sion of the cicatrix ; and although this covered the natural pupil, 
yet the gap left by the iridectomy aftorded useful vision. 

Another form of sloughing ulcer is that which has been de- 
scribed by Professor Saemisch as creeping ulcer of the cornea 
(ulcus serpens),and which resembles the preceding in general char- 
acter, but commences without manifest cause. It is said to difter 
from the traumatic form in having a tendency to spread chiefly in 
one direction; so that the loss of substance is bounded on one 
side by a perpendicular wall of corneal tissue, while, on the other 
or spreading side, it slopes off gradually. The creeping and the 
traumatic ulcers are alike in these respects, that during the stage 
of sloughing there is no vascularization of the unaffected parts of 
the cornea, and that the appearance of new vessels passing towards 
the ulcer from the conjunctiva is among the earliest indications of 
commencing repair. Professor Saemisch has advocated the treat- 
ment of creeping ulcer by an incision through its base, so as to 
open the anterior chamber and to permit the escape of the aqueous 
humor. He directs this incision to be reopened daily for some 
three or four days, and describes excellent results which have been 
thus obtained. I have used his method in some instances, always 
with good effect at the time. The spreading of the ulcer was 
speedily arrested, and healing took place. But in most of the 
eases the good result was not permanent. The cicatrices yielded 
after a time to the intraocular pressure, became sources of pain 
and irritation, and sometimes ultimately required enucleation of 
the affected eyeball. I regard it as very important to diminish 
intraocular tension in anticipation of a corneal cicatrix ; and thus 
greatly prefer iridectomy to Saemisch’s method ; for the additional 
reason, moreover, that all large corneal incisions, for whatever 
purpose they may be made, appear to me to be unsound in prin- 
eiple, and unsurgical in practice. The business of the surgeon is 
to guard the integrity of the cornea with especial care; and any 
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incision through it, excepting at its margin, unless it be only a 
small valvular puncture, is liable to alter its curvature, to leave 
an opaque or yielding cicatrix, and to produce adhesion of the 
iris. The good effect of Saemisch’s incision I believe to be entirely 
due to the evacuation of the aqueous humor and the consequent 
diminution of tension, and this may be still better and more com- 
pletely brought about by iridectomy, without the subsequent daily 
reopening of the wound. The incision for the iridectomy should 
in every case be made as far back as possible, so as to lie entirely 
beyond the true corneal tissue. 

The cornea sometimes sloughs as an effect of a ring-shaped 
uleer, which ploughs a narrow groove around its circumference, 
and detaches the centre of the membrane from its sources of 
blood-supply. The ring-shaped ulcer is usually very near the 
margin, and is seldom either opaque itself, or surrounded by any 
border of infiltration, so that it may be overlooked by a careless 
observer. It. occurs chiefly in feeble elderly people, and creeps 
along but slowly, taking perhaps three or four weeks to complete 
the circle, and then, so to speak, trephining the cornea and allow- 


ing the isolated part to perish. In this form of ulcer I have not. 


S : . 
found iridectomy necessary, but have successfully practiced re- 


peated paracentesis of the anterior chamber in cases which resisted 
other treatment, and especially when there was any increase of 
normal tension. In all the forms of atonic or sloughing corneal 
ulcer, however arising, it is desirable to support the patient by 
good diet, and by medicines of the bark and ammonia class, to 
relieve pain, and to stimulate local nutrition by the application of 
heat. A certain proportion of the cases will be found, I think, to 
fall under the category referred to in Chapter III, in which local 
changes of nutrition are merely expressions of central nerve lesion; 
and in these the principles of treatment there laid down will be 
found applicable, and the use of iodide or bromide of potassium, 
or of both, to be generally indicated. As long as the stage of 
mere destruction continues, the only admissible local treatment 
in addition to rest, is the instillation of atropine and the use of 
hot fomentations; but as soon as repair commences, and vessels 
are seen proceeding to the margin of the ulcer, it may be desirable 
to promote healing by stimulating applications. Of these, the 
insufflation of dry calomel, or the daily insertion of a morsel of 
Pagenstecher’s ointment between the lids, is generally the best ; 
but the calomel must never be used when iodide of potassium is 
being administered internally. If the system is saturated with 
the iodide, calomel will be converted into biniodide of mereury 
on the ocular surface, and violent irritation will be produced. 
Throughout the case, until healing is complete, the compressive 
bandage must be kept constantly applied in order to afford regu- 
lated support, to exclude dust and changes of temperature, and to 
avoid irritation from the friction of the lids. 

The corneal ulcers which follow the cutaneous eruption of 
herpes zoster frontalis are, more plainly than any others, the re- 
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sults of central nerve disturbance, which 1s now known to be con- 
secutive to inflammation of the investing membrane and connec- 
tive-tissue elements of the corresponding Gasserian ganglion. I 
have already mentioned the belief entertained by Dr. ‘Anstie, that 
the beneficial action of mercury, in procuring the removal of in- 
flammatory products, is more marked within the territory of the 
fifth nerve than elsewhere; and I have been for some time accus- 
tomed to regard it as the most important of all remedies in the 
class of cases now under consideration. The eye must, of course, 
be protected by a bandage, and its accommodation must be kept 
at rest by atropine. Any i increase of tension must be promptly 
met by paracentesis or by iridectomy ; and the severe pain which 
is often present must be alleviated and controlled by the hypoder- 
mic injection of morphia. But the really curative treatment, if 
such there be, is the administration of mercury; and I usually 
prescribe the perchloride, in combination with the perchloride of 
iron, and continue it not only until the eye has recovered, but also 
until the neuralgic pains are subdued, and until the skin has 
regained its natural sensibility. 

_ The phlyctenulr, described in the preceding essay as occurring — 
upon the conjunctiva or at the corneal margin, sometimes occur 
also upon the cornea itself, and occasion small ulcers, each with a 
leash of vessels running to it from the conjunctiva, and constitut- 
ing an affection often described as “recurrent vascular ulcer” of 
the cornea. Phlyctenule in this position are more important than 
when they are seated on the conjunctiva; first, because they often 
recur with great obstinacy and for long periods of time; next 
because they are apt to be attended by distressing intolerance of 
light; and lastly, because they often leave flattened facets or tur- 
bid dots upon the surface. The intolerance of light has been sup- 
posed to be due to the implication of a nervous filament in the 
ulcer or in the aggregation of lymph-corpuscles underlying it; 
and an opacity or a facet would be evidence that the ulcerative 
process had extended to the true corneal tissue. When phlyc- 
tenulze appear on the cornea, the use of astringents is inadmissible 
in the early stages, for which atropine, soothing applications, and 
a compressive bandage should be employed ; and only when all 
the uleers have commenced to heal ee some mild stimulant, such 
as Pagenstecher’s ointment, be applied [or dry calomel be dusted 
into the eye]. If there is severe photophobia, either in this or in 
any other affection of the cornea, the symptom is one which may 
call for division of the orbicularis muscle at the outer canthus, on 
the principles and in the manner already fully described at pp. 
195-197. A photophobia of a milder character may sometimes 
be effectually relieved by the use of a cold douche or spray to the 
closed lids; but I have no experience of the plan often described 
in books, of suddenly plunging the face into a basin of cold 
water. 

For the cure of recurrent corneal ulcer, or rather for the cure 
of the tendency to recurrence, Mr. Critchett introduced the prac- 
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tice of inserting small setons in the temples; and his example has 
been followed by many other surgeons who have not been equally 
careful that the setons should be placed only in the hairy scalp, 
where they and the marks they leave are alike concealed from 
view. I often see children, even girls, whose temples below the 
hair are disfigured by unsightly scars; and whose attendance at 
another hospital from that in which the injury was inflicted upon 
them goes far to prove that it had been of little or no avail. I 
should be quite prepared to insert setons in any cases which re- 
sisted milder means; but such cases, if | may judge from my own 
experience, will not be very frequently encountered. In a few 
instances of extreme obstinacy, which have resisted all other 
treatment, setons included, I have seen cure follow the perform- - 
ance of a small iridectomy—one which just broke the continuity 
of the sphincter of the pupil. After the operation there has been 
no more recurrence of ulceration, and sight has undergone gradual 
improvement from the clearing up of corneal opacities. In this 
respect, however the opacities may have been produced, the action 
of iridectomy is often very remarkable, probably because, by 
diminishing the tension of the eyeball, it permits increased free- 
dom of circulation, a less restricted entrance of arterial, and a less 
restricted outflow of venous blood. With regard to its influence 
in breaking the chain of recurrent ulceration I have no hypothesis, 
and can only state a fact of which I have been rendered sure by 
sufficient opportunities of observation. 

The true inflammations of the cornea range themselves naturally 
into three classes, accordingly as they tend to the development of 
vessels in the membrane, to interstitial cell-proliferation or plastic 
deposit, or to the formation of abscess or ulcer. But all forms 
of inflammation of the cornea, or, as it is conveniently called, kera- 
titis, are broadly distinguishable from inflammation of the con- 
junctiva by this marked character, that they will not bear astrin- 
gent or irritating applications. These things, which are among 
the essentials of treatment in dealing with the inflamed conjunc- 
tiva, are prejudicial to the inflamed cornea under almost all cireum- 
stances; the only exception being that they may be used with 
advantage when the acute symptoms have passed away, in order to 
stimulate the healing of an ulcer, or to promote the absorption of 
a deposit. The error of prescribing a lotion of sulphate of zinc, or 
of nitrate of silver, during the early stage of a manifest keratitis, 
is one that will, it may be hoped, never again be committed; but 
there are certain cases, apparently of conjunctivitis, usually marked, 
perhaps, by more nervous irritation than would attend conjunc- 
tivitis alone, and with a tendency, only to be perceived by careful 
examination, to the passing on of vessels from the conjunctiva to 
the cornea. In these cases such an error might not be inexcusable; 
but it would be none the less likely to be followed by injurious con- 
sequences, and would often convert a comparatively trivial and 
manageable disorder into one of great severity and obstinacy. 
Keratitis, whatever else it may require, invariably requires local 
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sedatives and local rest; and when it is even threatened, the instil- 
lation of atropine, the enforcement of functional disuse, and- the 
application of a protective bandage, should be regarded as meas- 
ures of course, independently of any constitutional or other treat- 
ment which may be called for. In the somewhat hybrid cases just 
referred to, in which there is unmistakable conjunctivitis, with a 
tendency to extension of vessels upon the cornea, it is often neces- 
sary to combine the different methods of treatment which are 
required for the two conditions. When this is done, too much care 
cannot be taken to keep the astringent away from the cornea, and 
to limit its action to the retrotarsal folds. These may be touched 
with a stick of diluted nitrate of silver, or of lapis divinus, as often 
as circumstances may require; but the application must be care- 
fully neutralized or removed before the lids are suffered to return 
to their natural position; and atropine and protection must be 
used at the same time, together with any internal medication which 
circumstances may demand. 

The so-called vascular keratitis, the form of inflammation of the 
cornea which tends to the development of vessels in the membrane, 
is totally unlike, both in its character and in its consequences, the 
vascularization of the cornea that 1s caused by granular lids, and 
that is known as pannus.’ The latter is a mere hypertrophy of 
epithelium, with attendant superficial vascularity ; and the indi- 
vidual vessels are large and plainly visible, are separated by wide 
and manifest interspaces, are developed in a direction from above 
downwards, and are not bounded by any approach to a regular 
outline. In true vascular keratitis, in the early stage, we see mani- 
fest hyperemia of the conjunctiva, and, continuous with this, a 
series of fine vascular loops passing upon the cornea, and covering 
a crescentic area. The first formed crescent is generally, perhaps 
invariably, at the upper part of the cornea; and before long a 
second appears at the lower part—the two crescents facing each 
other, and each having its concavity directed towards the pupillary 
region. Presently we see that each vascular crescent is somewhat 
elevated above the healthy surface, and is bordered along its con- 
cave margin by a line of swollen and turbid epithelium, which is 
pushed, so to speak, before its advance. Resolution and retro- 
gression may take place at any period; but if the case is a severe 
one, and proceeds unchecked, the vascular crescents steadil y enlarge 
until first their belts of precursory turbidity, and then the vascular 
surfaces themselves, meet at or below the horizontal meridian, and 
the cornea becomes covered with vessels which may be so small, 
and so closely packed, as to be individually undistinguishable by 
the naked eye, and to form a generally red surface. A writer of 
the generation now passing away has been much criticized by some 
of his j juniors for comparing an inflamed cornea to “a ripe cherry, 
or a piece of red cloth.” The comparison is not felicitous if apphed 


1 [A true vascular keratitis, or as it is often called, an acute pannus, is not unfre- 
quently observed in the course of a granular conj unctivitis. ] 
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to any condition which is frequently met with; but I have seen it 
fully realized in several instances, and I fancy it would be realized 
in most cases in which astringent applications were used in the 
beginning of the malady. After a time the vessels dwindle and 
disappear, receding slowly from the centre of the cornea towards 
its upper and lower margin, and leaving behind them, wherever 
they have been, a peculiar dense milky opacity, which is very slowly 
removed by absorption; and which lingers last in the centre, from 
whence, indeed, it very seldom disappears entirely. Besides the 
opacity, the curvature of the cornea is often altered ; and a severe 


case of double vascular keratitis may be looked upon as likely to 


entail several months of blindness—and several years, or even a 
lifetime, of very imperfect vision. When, on the other hand, the 
progress of the disease is arrested before the epithelial turbidity 
encroaches upon the pupillary region, sight is never seriously inter- 
fered with, and the residual opacity, although it may be unsightly, 
is scarcely detrimental. In such cases, moreover, the inflamma- 
tion is usually less profound as well as less severe, and the corneal 
curvatures are less likely to be affected. It follows that the object 
of the surgeon should be to stay the march of the vascular cres- 
cents, and to preserve the centre of the cornea from invasion. 

To this end I think it should be reniembered that the precise 
localization of the disease, and its commencement in regions of the 
cornea which are invariably superior and inferior, never lateral or 
irregular, point, as clearly as the localization of herpes,' to the 
government of the morbid process by nerve distribution; and 
therefore, in all probability, to its dependence 1n many cases upon 
central nervous derangement. If this view is correct, it is mani- 
fest that the practitioner should in every case look beyond the 
eyes themselves for the inception of the malady; and should seek 
for some general cause to which he may address his treatment. 
Besides inquiring into the more obvious derangements of health 
which may often be discovered, it is well to investigate the con- 
ditions under which the nervous system has recently been placed, 
with especial reference to brainwork, anxiety, mental emotion of 
any kind, and amount and quality of sleep; and to endeavor to 
repair damages, however occasioned. If nothing very definite can 
be found, it 1s generally desirable to give iodide or bromide of po- 
tassium, arsenic, iron, or quinine ; the practitioner being guided in 
his first choice among these remedies by his clinical instinet, and 
being prepared to abandon any of them which do not speedily 
produce some degree of amendment, or, at least, of retardation of 
the disease. The right medicine, when discovered, will usually 
declare itself very quickly—by producing tirst a subjective and 
then an objective betterness about which neither patient nor doctor 
can entertain the smallest doubt. If that which is being given 


fails to produce such an effect, say within forty-eight hours, it may 


1 [This localization of superficial vascular development in the upper, and to some 
extent also in the lower segment of the cornea may be explained by the relations of 
these parts to the lids without invuking especial nervous influence. ] 
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fairly be suspected that the proper key has not been struck, and 
that fresh consideration should be given to the case. In many 
instances I have seen great benefit derived from counter-irritation 
on the temples, and for this purpose I usually paint the skin with 
tincture of iodine, in each ounce of which four grains of morphia 
have been dissolved. The painting should be repeated twice daily 
until considerable soreness is produced, and afterwards with sufhi- 
cient frequency to maintain a decided action. 

In the way of local treatment, besides the employment of atro- 
pine, and the enforcement of the ‘shelter and functional and physi- 
cal rest which all corneal maladies require, a severe case of vascular 
keratitis will often call for iridectomy. In my earlier experience, 
I approached the use of this remedy tentatively, by performing the 
operation only on the worse eye of the two, when both were affected 
in the same patient. I found, in such cases, that the eye operated 
upon invariably made a better recovery than the other. I have 
no hypothesis with regard to the methodus medendi of the opera- 
tion; which may possibly be useful as a means of taking blood 
directly from the vessels of the eyeball, possibly on account of the 
greater freedom of circulation incidental to diminished tension, 
possibly by the direct division of some of the nerve filaments and 
bloodvessels proceeding to the inflamed part. In selecting the 
place of operation, I have generally been guided by optical con- 
siderations, and have excised the lower and inner quadrant of the 
iris, SO as to form the artificial pupil in the position which would 
most speedily be useful for the purposes of vision. Apart from the 
influence of the iridectomy in controlling, to some extent, the 
course of the disease, it is highly useful in the manner last ‘indi- 
cated, by affording an artificial opening through which light may 
find entrance, while the centre of the cornea is still obscured by 
residual opacity. In order to promote the removal of this residual 
opacity, | have used with great advantage the plan of Professor 
Rothmund, already mentioned, of injecting a solution of common 
salt into the subconjunctival tissue. 

The forms of keratitis which tend to interstitial cell-prolifera- 
tion or plastic deposit, but neither to vascular development nor to 
the formation of pus, have their chief type and example in the 
variety which attends upon inherited syphilis,’ and for our knowl- 
edge of which we are indebted to the genius and the industry of 
Mr. Hutchinson. Thanks to his labors, we now recognize a cer- 
tain physical type as that which is presented by the offspring of 
syphilitic parents. In the most pronounced examples, such per- 
sons have a flattened or somewhat concave facies ; a general effect 
which is chiefly due to imperfect development of the nasal bones 
and the maxilla, coupled with projection of the chin and of the 
frontal eminences. The angles of the mouth, and the cheeks near 

the alee of the nose, are often furrowed by the cicatrices of former 


1 [In severe cases of this type of keratitis we have seen both marked vascular 
redness of the cornea, and the formation of pus in its substance; we have also met 
with pus in the anterior chamber, which appeared, however, to have been derived 
in part at least from the iris. ] 
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ulcers. The skin is of coarse texture, the complexion pallid or 
earthy, the whole aspect prematurely senile. The temporary teeth 
may present no peculiarities, but the permanent teeth exhibit 
characteristic signs of the inherited diathesis. The central in- 
cisors of the upper jaw are altered in shape, being bounded later- 
ally by curved lines, with their convexities outwards, and pre- 
senting a concave or crescentic notch at their lower margins. The 
lateral incisors of the upper jaw are often similarly malformed, 
and the incisors of the lower jaw are often small, distorted, and 
“negoy” [sometimes notched]; but the peculiar outline of the 
upper central incisors may be regarded as pathognomonic of in-— 
herited syphilis. The disease of the parent or parents is found to 
wear itself out as life continues, so that a woman may have one 
or two abortions followed by one or two still-births at full time, 
then by living children, who show the evidences of inherited 
syphilis to a constantly diminishing extent, and lastly by children 
in whom these evidences are no longer discernible. The original 
severity of the parental malady may also have its influence upon 
the amount of transmitted taint; and it follows that we meet with 
inherited syphilis in various degrees of severity. Some of the in- 
heritors may be recognized across a street by the above-mentioned 
deformities ; while others present no sign but the characteristic 
shape and notching of the upper central incisors [and others not 
even that]. I have myself a strong conviction that the physical 
peculiarities and proclivities which are usually due to syphilitic 
parentage are sometimes produced, even in an aggravated form, 
by vaccination with lymph yielded by a vaccinifer who has him- 
self inherited the disease, and that this may happen without the 
production of any derangement of the course of the vaccine vesi- 
cele, or of anything which could at the time be recognized as evi- 
dence of a specific inoculation. In other words, if we vaccinate a 
child who is the subject of inherited syphilis, and obtain appar- 
ently normal vesicles, and if from one of these apparently normal 
vesicles we vaccinate a healthy infant, and again obtain normal 
vesicles, | think that the taint of the syphilitic vaccinifer may 
nevertheless be conveyed to the vaccinated in such a way as even- 
tually to produce, in the latter, the constitutional conditions and 
bodily defects which time will develop in the former. I am well 
aware that this belief is not generally entertained ; and I do not 
propose in this place to enter into any discussion of the grounds 
on which it rests. I am content to place it on record in an ex- 
plicit manner, and, in the phrase of Sydenham, to leave it to “time, 
the discoverer of the truth.” The last Vaccination Act provides 
for the registration of vaccinifers, so that we may hereafter be 
able to ascertain the source of the lymph used in every case, and, 
where the vaccinifer is still living, to follow him and to examine 
into his state. If we find, ten years hence, as I think we shall 
find, that there are many cases in which patient A, who presents 
clear evidence of what we now regard as inherited syphilis, but 
whose parents and brothers and sisters are not syphilitic, has been 
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vaccinated from patient B, whose parents and brothers and sisters 
are syphilitic, and who is syphilitic himself, then I shall consider 
my position to be established, and shall hold it as proven that A 
derived his syphilis from B. In the meanwhile it is useless to 
discuss the question, because the only data on which it could be 
decided do not exist. In more than one instance in which I have 
had strong presumption that an apparently inherited syphilis was 
really vaccinal, I have found it impossible, after the lapse of ten 
or fifteen years, to discover anything about the child from whom 
the lymph had been obtained. I would fain urge my suspicions, 
however, aS a reason why a vaccinator should repudiate, as a 
source of supply, not only those children who are themselves ob- 
viously syphilitic, but also those whose parents have at any time 
suffered from the disease. I have heard great stress laid upon the 
importance of vaccinating with “pure” lymph, without admix- 
ture of blood ; but I fail to see any physiological or other ground 
for the belief by which this advice is dictated. The fluid of lymph 
is, | suppose, derived directly from the blood; and is, if we may 
receive Chauveau’s experiments, simply liquor sanguinis, holding 
certain specific particles of vaccinal contagium in suspension. I 
am not aware of any evidence which connects syphilitic infection 
with the blood-corpuscles rather than with the fluid in which they 
float; and I should be unwilling to admit the “ purity” of any 
secretion or exudation which had syphilitic blood as its direct and 
only source. 

Returning from this digresion, we find that the subjects of what 
we will call simply “inherited syphilis ” are liable to—nay, are 
almost sure to suffer from, a peculiar form of interstitial keratitis. 
The patients in whom the syphilitic state 1s extremely manifest 
are usually attacked by keratitis in childhood, often at from eight 
to ten years of age [not infrequently before the commencement of 
the second dentition]. Those in whom the taint is less marked do 
not develop the corneal malady quite so early in life; and those 
in whom the taint is very feeble may escape altogether, or may 
escape until adult age, or until they are exposed to some combina- 
tion of unfavorable or debilitating circumstances. I have seen one 
very well-marked case which commenced at the age of thirty-five 
in a woman weakened by childbearing and want of nourishment; 
but, as a rule, the disease shows itself, if at all, prior to the com- 
pletion of orowth ; and it occurs only once in a ‘lifetime. Its char- 
acters have been so described by Mr. Hutchinson, that they cannot 
be better stated than in his own words: 

“Chronic interstitial keratitis usually commences as a diffuse 
haziness near the centre of the cornea of one eye. There is at this 
stage no ulceration, and exceedingly slight evidence of the conges- 
tion of any tunic. The patient, however, almost always complains 
of some irritability of the eye, as well as of dim sight. If looked 
at carefully, the dots of haze are seen to be in the structure of the 
cornea itself, and not on either surface ; they are also separate from 
each other, like so many microscopic masses of fog. In the course 
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of a few weeks, or it may be more rapidly, the whole cornea, ex- 
cepting a band near its margin, has become densely opaque by the 
spreading and confluence of these interstitial opacities. Still, how- 
ever, the greater density of certain parts—centres, as it were, of 
the disease—is clearly perceptible. Early in this stage the com- 
parison to ground-glass 1s appropriate. There is now almost always 
a zone of sclerotic ‘congestion, and more or less intolerance of light 
with pain around the orbit. After from one to two months the 
other cornea is attacked and goes through the same stages, but 
rather faster than the first. A period in which the patient is so 
far blind that there is but bare perception of light now often 
follows, after which the eye first affected begins to clear. In the 
course of a year or eighteen months a very surprising degree of 
improvement has probably taken place. In milder cases, and 
under suitable treatment, the duration may be very much less than 
this, and the restoration to transparency complete, but in many 
instances patches of haze remain for years, if not for life. In the 
worst stage, the corneal surface looks slightly granular, and from 
the very beginning it has lost its polish, and does not reflect images 
with definite outlines. In certain cases, after the ground-glass 
stage is passed, a yet more severe one ensues, in which the whole 
structure of the cornea becomes pink or salmon-colored from vas: 
cularity, and in these, crescentic fringes of vessels are often noticed 
at itscireumference. In the best recoveries the eye usually remains 
somewhat damaged as to vision, and often a degree of abnormal 
expansion of the cornea is apparent. Only in one or two cases 
have I ever observed ulcers of distinguishable size on the surface 
_ of the cornea, and I have scarcely ever seen pustules on any part 

of it.” [Syph. Dis. of the Eye and Kar, pp. 28-29.] 

It is remarkable that the syphilitic character of this affection 
may be said to have been half discovered by Sir William Wilde, 
who described it, a quarter of a century ago, as a variety of what 
was then called “strumous ophthalmia,” and who laid much stress 
upon the value of perchloride of mercury in its treatment. Sir 
William does not appear to have suspected the pathology which 
was underlying his therapeutics; and he thus furnishes a curious 
example of how it is possible to stand on the verge of a great truth, 
and yet to remain unconscious of it. Mr. Hutchinson, on the 
_ other hand, was led from causation to cure by easy steps 3 and in 
the work in which he established the nature of the malady he 
established also the principles on which it should be treated. 
Speaking generally, it may be said that the perchlorides of mer- 
eury and iron, with cod-liver oil, will accomplish all that medicine 
can effect to conduct a case of interstitial keratitis to a suecessful 
issue. When the early symptoms are severe, or when the syphi- 
litic taint is strongly marked, it may be well to employ also mer- 
curial inunction ; and the golden rule of using only soothing local 
applications must never be lost sight of. Since these principles 
have been understood and acted upon, cases of great severity have 
been comparatively seldom seen; and extension of the disease to 
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the ciliary body, the choroid, or the iris, is now of rare occurrence. 


The severe cases referred to ‘by Mr. Hutchinson, “in which the 
whole structure of the cornea becomes pink or salmon-colored from 
vascularity, and in which crescentic fringes of vessels are often 
noticed at its circumference,” in which, in fact, the phenomena of 
the vascular form of keratitis become engrafted upon those of the 
interstitial, are seldom witnessed except as the results of neglect 
or maltreatment ;' and in this disease, as in so many others, a pre- 
cise knowledge of its character, although it somewhat dispels 
expectations of cure, yet enables the surgeon to establish conditions 
which promote and expedite recovery, and enables. him at the 
same time to allay the anxieties of friends by forewarning them of 
the slow progress of events, and of the almost certainty that the 
second eye will be affected, while at the same time he confidently 
predicts a favorable issue. 

Except in the rare instance in which it produces irritation, the 
instillation of atropine should be employed in all these cases; but 
the rest of the local treatment must be almost entirely governed 
by the severity of the symptoms. In cases in which there is little 
or no tenderness of the ciliary region, and little or no photophobia, 
the eyes inay be left uncovered, and if the weather be fine and 
mild the patient may take daily exercise in the open air; wearing 
a shade or large blue spectaces, or no protection, according to the 
intensity of the daylight and the demands of comfort. If blue 
spectacles are used, they should always afford lateral as well as 
direct shelter; or the eyes will be distressed by the white light 
whenever they are turned to either side. But if there is ciliary 
tenderness, or any degree of intolerance of light which is irksome, 
or which, even if slight, shows signs of increase, then the patient 
should be kept during the day in a dimly lighted room, and may 
spend a good deal of time in bathing the closed lids with cool or cold 
water, according to the temperature of the atmosphere and to 
the effect of either upon the local sensations. Under such circum- 
stances, in favorable weather, outdoor exercise may be taken in the 
evening; and the symptoms of irritation will in most cases soon 
subside. If they continue, it will be undesirable to deprive the body 
generally of the stimulus of light; but a protective bandage may 
be so arranged as to exclude it from the eyes entirely. For this 
purpose, the piece of tine linen laid upon the closed lids should be 
covered by black silk, over which the pad of carded cotton-wool 
should be arranged in ‘the usual manner, and covered with another 
piece of black silk before the retaining band is applied.’ Such a 
bandage will allow the patient to go out in the daytime or to live in 
lighted rooms; but it has the disadvantage of being heating : and it 
should be removed in a dark room three or four times a day, for half 


1 [We have occasionally observed this appearance in a comparatively early stage 
of cases in which no treatment had been employed ] 

2 [A flap of linen hanging from the forehead and covered by a second larger flap 
of black silk, or possibly by two thicknesses of the silk, will sufficiently exclude light 
and be less heating to the eyes than the arrangement described in the text ] 
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an hour at a time, in order that cold bathing may be practiced. If 
ciliary tenderness increases, and the patient will bear any loss of 
blood, a leech or two may often be applied over the temporal 
muscle, close to the margin of the orbit, with great advantage; 
and. if photophobia be at all extreme, so that the tender ciliary 
region is compressed by the eyelids, the orbicularis muscle should 
be divided at the outer canthus in the way already described. As 
the acute stage gradually passes away, the patient may return by 
degrees to the habits and freedoms of health; but the administra- 
tion of mercury should usually be long-continued (perhaps with 
occasional intervals of a week or two); and, when nothing remains 
but cloudiness of the cornea, the application of Pagenstecher’s 
ointment has often seemed to me to be beneficial, and “to promote 
the return of transparency. Atropine is not required after the 
acute symptoms have subsided; unless on the ground that dilata- 
tion of the pupil is useful as regards vision. 

Before leaving the subject of the applications suitable to the early 
periods of the malady, [ must mention, in order to condemn, one 
bearing a name which might seem to imply the possession of sooth- 
ing properties. I have lately seen a young lady in whom an attack 
of interstitial keratitis had been rendered unnecessarily severe, 
not only by the omission of the atropine and the mercury which 
it required, but also by the daily instillation of vinum opi. Now 
vinum opii, when applied to the eye, is simply an active irritant. 
The quantity of opium which it contains is too small to act as a 
sedative, or to act In any way; and the liquid should only be re- 
garded as so much diluted alcohol. Now, alcohol, while it occasions 
fully as much smarting as any of the metallic astringents, does not 
exert their beneficial action upon an inflamed epithelial surface ; 
and [ am not aware of any useful purpose which can at any time 
be fulfilled by its application to the eye. I have never myself pre- 
scribed either vinum opii, or any other tincture, for this purpose ; 
and I have seen nothing but mischief follow, evenif it were but the 
retardation of spontaneous recovery, when such preparations have 
been preseribed by others. 

The varieties of keratitis which are included in the third chief 
division vary in their external aspect, accordingly as the disease 
may be primarily ulcer or abscess—the process of disintegration 
commencing on the surface of the cornea in the first case, and in 
some of the interior laminze in the second. In abscess, moreover, 
spontaneous perforation may take place internally, into the anterior 
chamber; so that the resulting ulcer will be exposed neither to 
friction of the lids nor to atmospheric influences. The inflamma- 
tory ulcer is distinguished from the sloughing forms by being 
usually attended by much irritability of the eye, and by some vas- 
cularity of the cornea, during the desructive stage; and also by 
the transparency of its base and margin, characters which may 
occasion the very existence of the ulcer to be overlooked. Abscess 
commences as an interstitial speck, at first grayish in color, but 
changing to a pus-yellow as it enlarges, and often acutely tender 
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to the touch ; a point which may be best determined by the gentle 
application of the extremity of a blunt probe. ‘The pus may tend 
to speedy perforation, either externally or internally, or in both 
directions at once; or it may separate the lamine of the cornea 
and burrow or spread between them. Whether it perforates in- 
ternally, and enters the anterior chamber, or separates the lamina, 
its course in either case is governed by sravitation ; and thus two 
conditions are produced which the ophthalmic surgeons of an 
earlier period were very careful to distinguish from each other, 
and which it is at any rate better not toconfound. Pus which has 
entered the anterior chamber constitutes what is called hypopyon. 
If very small in amount, it may appear as a mere crescentic line 
within the lower margin of the cornea; but its tendency is to fill 
the anterior chamber to a certain level, and to present a plain sur- 
face which remains horizontal in every position of the head. Pus 
which has gravitated between the laminee to the lower part of the 
cornea constitutes what is called onyx, from a fancied resemblance 
to the lunula at the base of a finger-nail. It differs manifestly 
from hypopyon in presenting a superior boundary which is not 
necessarily either straight or horizontal; while, apart from these 
peculiarities, the two conditions, especially if seen in profile, can 
hardly fail to declare their nature to any careful observer. 

As occurring in private practice, inflammatory ulcers of the 
cornea are usually seen in a very early stage, and abscesses at a time 
when pus formation is rather impending than actual. Under such 
conditions atropine, rest, and shelter, must of course be prescribed ; 
and the surgeon has also to consider the prospects of advantage 
which are respectively offered by hot or cold local applications, as 
well as the plan of general treatment which will be most likely to 
modify favorably any general derangement of nutrition in which 
the ocular disorder may have its origin. It is in dealing with such 
questions that the skill and clinical experience of the accomplished 
medical practitioner declare themselves, while the mere specialist 
is apt to break down utterly. So many considerations of age, con- 
stitutional power, diathesis, and personal peculiarity require to be 
taken into account, that it would be impossible to do any justice 
to them within the limits of this treatise; and I will only say that, 
subject to these considerations, quinine is a medicine which it is 
generally desirable to administer, and to administer in such a way 
that its effects upon the system may be somewhat rapidly produced. 
It may often be advantageously combined with iron, and nearly 
always with some anodyne or hypnotic. In a moderately robust 
patient, with exalted sensibility of the eye, local cold will usually 
be beneficial; and heat in feeble persons, or when sensation is some- 
what torpid. In these two directions, however, it is best for the 
surgeon to feel his way—ordering his applications to be at first 
nearly of the temperature of the surface, and cooling or warming 
them according to the effects they produce and the feelings of the 
patient. By such management, and by careful regulation of diet 
and general regimen, the impending abscess may often be averted, 
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or the incipient ulcer may enter upon its stage of repair when as yet 
but little more than epithelium has been lost. Ifthe ulcer should 
continue to deepen or extend, the character of the general treat- 
ment must be reconsidered by the light of its failure to arrest the 
progress of the malady ; and, under such circumstances, a collyr- 
ium of hydrochlorate of quinine, containing five grains of the salt 
to an ounce of water, may sometimes be used with great benefit, 
being dropped into the eye in the ordinary way, and repeated more 
or less frequently according to circumstances. Ifthe abscess should 
enlarge, there is yet another resource, and one of which [ am accus- 
tomed to avail myself as soon as the presence of pus, however small 
in amount, is no longer doubtful. In the cornea, as elsewhere, the 
early evacuation of an acute abscess is the only sound method of 
practice, and has the advantage of providing for the exit of the 
pus in the most desirable direction and with the least possible in- 
jury to surrounding parts. Evacuation through the surface would 
lead to an open wound, which for many reasons it is highly desir- 
able to avoid; and the plan I pursue is to introduce a fine cutting 
needle through the sclero-corneal junction, and to open the abscess 
-from within, through Descemet’s membrane, without perforation 
of the remaining anterior laminee of the cornea. When this has 
been done, the wound of entrance of the needle may be opened from 
time to time with a lacrymal probe or with the beak of a Weber’s 
canaliculus knife, so that the aqueous humor may escape, carry- 
ing with it any recently secreted pus or shreds of disintegrated 
tissue. Under the influence of this treatment, speedy amendment 
may generally be looked for.’ 

When the anterior lamine of the cornea are removed to some 
depth by ulceration, the floor of the ulcer, no longer able to resist 
the pressure exerted upon it through the medium of the contained 
fluids by the muscles of the eyeball, soon assumes a convex outline; 
and, when little but the highly elastic membrane of Descemet is 
left, may even appear as a projection, raised above the level of the 
surrounding parts. Ultimately, in such cases, the apex of the pro- 
jection will give way; and when it has done so repair will gener- 
ally commence. It sometimes happens, however, in such cases, 
that the sides of the opening of the cornea may become lined, so 
to speak, by the projecting Descemet’s membrane, any two por- 
tions of which, although they may lie in contact, have no disposi- 
tion to cohere, or to throw out plastic material. In this way 
troublesome sinuses may be left by corneal ulcers, and may resist 
all treatment until their walls are denuded of the adventitious 
lining membrane by the very delicate and difficult process of strip- 
ping it away by fine forceps. Hence, when rupture of the floor of 
a corneal ulcer seems to be threatened, it is desirable to try and 
avert the impending evil by diminishing ocular tension, either by 


1 [In abscess of the cornea when the collection of pus is in the neighborhood of 
the scleral border, an incision may be made with a narrow lance-knife through the 
whole thickness of the cornea. | . 
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repeated paracentesis or by iridectomy. If the ulcer is not central, 
paracentesis may be tried in the first ‘instance ; but if it is central, 
so that the cicatrix must necessarily obscure. vision, it is best to 
have recourse to iridectomy without delay, and thus not only to 
reduce the tension, but also to make by the same procedure, and 
in the direction most likely to be ultimately available, the artificial 
pupil which must in time be required. If, notwithstanding these 
measures, perforation should be imminent, the surgeon should an- 
ticipate it by thrusting a probe through the apex of the projec- 
tion ; of course carrying it obliquely into the anterior chamber, and 
with such control both of the patient’s eye and of his own hand 
that he may incur no risk of wounding the anterior capsule or of 
dislocating the lens. By this manceuvre the torn shreds of Desce- 
met’s membrane will be pushed inside the chamber, where they 
will place no obstacle in the way of the complete healing of the 
wound. 

In hospital practice, 1t 1s not uncommon to see cases for the first 
time in a much more advanced condition; an ulcer already large 
and on the point of perforation, or even having perforated ; or an 
abscess which has extensively separated the corneal lamine, or has 
discharged itself either externally or internally. The principles of 
treatment already stated will apply equally to these conditions ; 
among which only a large hypopyon and an ulcer which has already 
perforated require any special consideration. The pus of hypopyon 
is often of a fibrinous or coherent character, and no time should be 
lost in making a free marginal incision for its escape. Whether 
or not a piece of the iris is to be excised, the knife should be used 
as if for a large iridectomy. Any semi-solid pus which does not 
pass out of its own accord may be gently removed by iris forceps, 
and the lips of the wound may be reopened with a probe on the 
following day, if any fresh collection should have taken place. In 
most cases, hypopyon will be accompanied by some degree of iritis 
—easily discoverable by the resistance of the pupil to atropine— 
and then the operation of iridectomy should generally be com- 
pletely performed. When a corneal ulcer has perforated, the 
principal point to receive attention should be the risk of staphy- 
Jomatous protrusion of the cicatrix. In order to prevent this, 
the powers of the patient should be sustained by strengthening 
medicines and the best diet which circumstances will permit ; and 
the eye itself should be supported by a compressive bandage, ‘very 
carefully and firmly applied, and worn for some time after healing 
is complete, and until the scar tissue has become firmly consoli- 
dated. If, notwithstanding the pressure, a tendency to protrusion 
should appear, an iridectomy should be made where there is the 
broadest portion of undamaged cornea, and the bandage should be 
continued as before. 

In many of the foregoing conditions there will be found a state, 
not exactly of inflammation of the conjunctiva, but of conjunctival 
hyperemia and swelling, or almost hypertrophy, affecting chietly 
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the caruncle, plica semilunaris, and lower retrotarsal fold. Under 
such circumstances these parts may be touched with an astringent, 
as with lapis divinus, or solid diluted nitrate of silver; care being 
always taken that the effect of the application is limited to the 
congested portions of membrane, and not permitted to extend it- 
self to the cornea. The observance of this precaution practically 
excludes the employment of liquid applications. 

After the healing of a corneal ulcer, the residual opacity should 
generally be left untouched for some months, until it has become 
firmly consolidated, until the eye has ceased to be irritable, and 
until the general health is in a thoroughly satisfactory condition. 
An exception to this rule is afforded by cases in which irritability 
is maintained by an adhesion of the iris to the cicatrix ; and when- 
ever such an adhesion exists, whether it is productive of irritation 
or not, its detachment should be the first consideration in the 
surgical treatment of the case. Very frequently, the position of 
the cicatrix will be.:such as to interfere with vision by covering 
the pupil, and hence to require the formation of an artificial pupil 
in order to restore the eye to usefulness; and in some cases the 
position of the adhesion may be such that its detachment, and the 
formation of an artificial pupil in the best position, may without 
difficulty be accomplished simultaneously. When this is not the 
case, it is distinctly better to do one thing at a time, and to detach 
the adhesion first. This may often be accomplished by introducing 
an iridectomy knife at the part of the corneo-scleral junction which 
is nearest to the adhesion, and by directing the point in such a 
manner that it may perforate the centre of the band, which will 
then be severed on either side of the perforation as the angular 
blade is pushed onwards. When the lens would be endangered 
by this proceeding, as when the aqueous humor escapes by the 
side of the blade before complete division of the band is effected, 
the knife may be at once withdrawn, and the operation completed 
by a cutting-hook or by scissors. The hook which I find most 
useful is a trifling modification of one that was contrived by Mr. 
Streatfeild for the purpose of separating adhesions of the iris to 
the anterior capsule. It is, in effect a tiny spatula, smooth and 
rounded at its extremity, bent on the flat like an iridectomy knife, 
and with a cutting notch on one side of its blade. It is intro- 
duced through the wound and carried forwards until the band 
is caught in the notch, so that it may be divided as the blade is 
withdrawn. In withdrawing any kind of hook from the anterior 
chamber it is necessary to be careful that it does not catch in the 
posterior lip of the opening ; and for this purpose the point of the 
hook should be turned a little forwards, and its back should be 
kept in contact with the angle of the wound. If scissors are used, 
the best form will usually be the iridotomy scissors of M. de 
Wecker, shown in Fig. 66, which have blades with smooth and 
rounded extremities, and are therefore, if used with due care, 
little hable to injure the capsule of the lens. They should be in- 
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troduced closed, through a small opening, suffered to expand when 
they reach the adhesion, pushed on to include, and then closed to 
divide it. In all these operations the 

instrument, whether knife, hook, or Fig. 66. 

scissors, should never cross the pupil 
to reach the adhesion, but should 
always be entered at the nearest point 
of the periphery of the cornea ; as in 
no other way can the safety of the 
lens beassured. For the same reason, 
and also to avoid detachment of the 
iris at its ciliary margin, the traction 
of the hook must always be from the 
adhesion towards this margin. In 
most cases, however, an artificial 
pupil for the improvement of vision 
must be made in the opposite direc- 
tion, where the distance from the 
periphery of the cornea to the adhe- 
sion is the greatest, and where, con- 
sequently, the broadest band of clear 
cornea is available. For this reason 
it is often impossible to make the 
artificial pupil through the same 
wound by means of which detach- 
ment of the adhesion is effected ; and 
hence the two operations can seldom 
be performed at the same time. When 
once the iris is set free, and a sufli- 
cient interval for the recovery of the 
eye has been permitted to elapse, the 
artificial pupil may be made in the 
position which will be likely to afford 
the best results. Before deciding upon 
this position, it is proper to ascertain 
how far the curvatures of the cornea may have been aitatee by the 
formation and contraction of the cicatrix. For this purpose the best 
method is fully to dilate the pupil with atropine, and then carefully 
to study the erect image with the ophthalmoscope. ‘he artificial 
pupil may be placed behind any part of the cornea through which 
the smaller retinal vessels appear clearly defined; for in such a 
place, even if the cornea is flattened, it is not distorted, and the 
eye will at the worst be hypermetropic, requiring the habitual use 
of a convex lens. But a pupil must not be made behind a part of 
the cornea through which the smaller vessels appear either wavy or 
blurred, because here we shall no longer be dealing with a surface 
of revolution but with one which is distorted as well as altered, 
and distorted in such a manner that no-lens will correct its faults. 
If the indistinctness of the vessels is limited to such as proceed in 
certain directions, while others are clearly visible, the fault may 
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be remediable by a cylindrical lens, to be determined and used in 
the way which [ shall have occasion to describe in treating of 
Astigmatism ; and, if no distinct view of vessels can be obtained 
through any part of the cornea, then it may be desirable to make 
a pupil in the best place that can be discovered. Other things 
being equal, an artificial pupil is most useful in the lower and 
inner quadrant of the eye; next, if made directly inwards; next, 
directly downwards; and then, in succession, downwards and out- 
wards, outwards, upwards and outwar ds, directly upwards, and 
lastly upwards and inwards. When made in either of the two 
last-named positions it is often desirable, at a subsequent period, 
to divide the superior, external, and internal recti muscles, so that 
the increased relative strength of the inferior rectus, may bring 
down the upper part of the cornea towards the middle of the 
palpebral fissure. 

[The place of election for an arti ficial pupil is, doubtless, to the 
nasal side, and-on or a little below the horizonts al meridian of the 
eye, and the next best location would seem to be in the outer, or 
outer and lower quadrant. It is important that the pupils of the 
two eyes be nearly upon the same level, and therefore the choice 
of position for an artificial pupil must often turn upon the posi- 
tion of the pupil of the other eye. Regard must be paid, too, to 
the position of the fissure of the eyelids relatively to the cornea. 

The author’s proposal to divide the superior rectusimuscle, to- 
gether with the rectus internus and externus, can, of course, be 
entertained only in the case of a person who has lost the other eyes 
otherwise vertical diplopia would be produced. Even in such cases 
an operation upon the upper lid, as for ptosis, would be a safer, and 
probably a better procedure, but even this will seldom be indicated, 
Ir we may Judge from the experience of cataract extraction by 
Von Graefe’s method, in which we not unfrequently see the pupil 
drawn far upward behind the upper margin of the cornea. | 

In the performance of the operation it must be remembered 
that the object in view is to make a small aperture for the admis- 
sion of light. A large artificial pupil never affords such good 
vision as a small one; and an artificial pupil which exposes much 
of the periphery of the lens is always objectionable. It is there- 
fore proper to make a small external wound, which should be 
wholly in the sclero-corneal junction, and scarcely ever, on account 
of the opacity which might attend it, in the clear cornea. The 
narrowest iridectomy knife, or a broad cutting-needle, will be suf- 
ficient for this purpose. If the iris should at once bulge through 
the wound, it may be seized with forceps, drawn out very gently, 
and cut off with scissors close to the point where it is held. The 
remaining portion will generally return at once within the cham- 
ber; but if 1t should not return it may be gently replaced by a 
pr obe, or by the end of a strabismus hook, and the reduction may 
be completed by removing the speculum, and making light ro- 
tatory friction over the wound through the medium of “the closed 
eyelid. If the iris does not bulge, it must be drawn out by 
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Tyrrell’s blunt hook, or by such fine canula or other forceps as 
will pass through the small incision. The forceps should be 
introduced closed until their teeth approach the margin |. 4, 
of the pupil. They must then be suffered to expand avery 
little, must be closed upon the small fold of iris which will 
present itself between them, and must be gently with- 
drawn, the iris being cut and treated as before. Tyrrell’s 
hook (Fig. 67) should be introduced with the shaft and the 
bent portion both in the plane of the incision, until the ex- 
tremity of the bent portion has passed beyond the margin 
of the pupil. The extremity should then be turned back- 
wards, and the hook withdrawn a little, so as to catch the 
margin. When this is well engaged, the extremity should 
be turned forwards towards the cornea, so that the hook, 
bringing the iris with it, may be drawn out easily through 
the wound. The scissors should be held prepared, and 
should divide the iris as soon as the hook is clear of the 
eye. Whatever mode of operating is adopted, a sudden 
roll of the eye whilst the iris is being drawn out may 
greatly embarrass an inexperienced operator, and may cause 
him to detach a much larger portion than he intended. 
The practiced ophthalmic surgeon acquires the art of mak- 
ing his hands accommodate ‘themselves, almost instinct- 
ively, to such movements; but the beginner will do well to 
guard against them by being very careful that the degree 
of anesthesia is sufficiently profound, and by having “the 
globe fixed by an assistant during this critical period of the 
operation. 

Two other methods of making an artificial pupil have 
been devised, one by Mr. Critchett, the other by Mr. Bow- 
man; and the result obtained by Mr. Bowman’s operation 
18 brought about in a different manner by M. de Wecker. 
Mr. Critchett’s operation was called by him iridodesis ;' and 
its object is to determine precisely the size and position of 
the new opening, and also, in some cases, to leave the natu- 
ral contractile margin of ‘the pupil intact. For this pur- 
pose he makes a small incision into the anterior chamber 
in the usual manner, and places a tiny loop of silk upon 
the globe, in such a way that it may encircle the incision. 
He next introduces his hook or forceps through the loop and the 
incision, seizes the iris, and draws out the portion seized. An as- 
sistant then picks up the two ends of the silk with two pairs of 
cilia forceps, and tightens the loop so as to strangulate the portion 
of iris which has been drawn out. This portion drops off in a day 
or two, and leaves that with which it was originally continuous 
incarcerated in the cicatrix of the incision. 

For the successful performance of this operation it is necessary 
that the ends of the silk should be seized and tightened evenly 


1 [Mr. Critchett named his operation iriddesis. See Oph. Hosp. Rep., 1, p. 220.] 


262 DISEASES OF THE CORNEA. 


and promptly, by a movement which shall neither displace the 
circle of the loop from contact with the globe, nor drag it away 
laterally from the incision. These three requirements are difficult 
of accomplishment, more difficult, certainly, than to make the in- 
cision, place the loop, and draw out the iris: from whence it fol- 
lows that iridodesis is only practicable when the surgeon can com- 
mand the help of an assistant who is at least equally skilful with 
himself. An ingenious German, whose name escapes my recollec- 
tion, partly overcame this limitation of the applicability of the 
procedure. He constructed an instrument not unlike a miniature 
polypus snare, by means of which the principal operator was en- 
abled to control and tighten the loop himself; and in this way a 
more extended experience of the operation was obtained. Before 
long, cases were recorded in which the incarceration of the iris, 

thus designedly accomplished by mechanical means, was followed 
by results like those which are apt to attend upon the incarcera- 
tion produced by accident or disease ; that is to say, by intractable 
inflammation, commencing in the iris, extending to the ciliary 
body and the choroid, and terminating in wasting of the eyeball 
and loss of sight, with possible sympathetic involvement of the 
other eye also. The majority of surgeons consider these risks too 
great to be incurred ; but I believe that Mr. Critchett himself still 
performs the operation in suitable cases, and that disastrous re- 
sults have not fallen under his own observation.! It is trite to 
observe that no amount of negative testimony can outweigh that 
which is positive; and the circumstances of London ophthalmic 
practice are such that a patient who becomes the victim of 
troubles which he did not expect will often carry his griefs to the 
hospital or the consulting room of some fresh adviser. Hence it 
happens that we all have opportunities of seeing the occasional 
failures.of those who are habitually rewarded by deserved suc- 
cess; and we all learn modesty from the knowledge that our own 
failures are certain, in their turn, to afford materials for the en- 
lightened and candid criticism of others. 

Mr. Bowman’s method is to incise the iris radially, from the 
pupillary margin towards the periphery, thus making a mere slit, 
the edges of which will afterwards separate so as to aftord the 
required opening. He first made a puncture through the cornea 
at a point opposite to the intended incision, and through this pune- 
ture introduced into the anterior chamber a very narrow flat knife, 
with a blunt extremity and one cutting edge. This knife was 
carried across the chamber, and was made to pass between theiris 
and the lens for a sufficient distance. The edge was then turned 
towards the cornea, and the iris was divided by cutting against 
the cornea as the knife was withdrawn. The slight incision which 
was sometimes made through Descemet’s membrane, or even into 


i ‘Per. Critchett made the incision in the transparent cornea, whereas the Ger- 
man surgeons generally made it much further back, and in the sclera, a difference 
which may go far to explain their recorded bad results. Critchett’s operation is 
not especially difficult of performance. ] 
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the corneal tissue, is said not to have been productive of inconve- 
nience ; and the slit in the iris has been found to gape in a satis- 
factor y manner. M. de Wecker, however, who approved of the 
radial incision in the iris, but not of the corneal wound, devised 
the scissors already shown in Fig. 66, and uses them instead of the 
knife. They are introduced at the same point and in the same 
direction, allowed to expand when they reach the pupillary margin, 
and then pushed on so as to include the iris between their blades, 
and to divide it as they are closed to be withdrawn. Of Mr. 
Bowman’s operation I have no personal experience, nor have I seen 
any eye upon which it has been performed. M.de Wecker’s method 
I have practiced in several cases, usually with fairly good results. 

But I regard it as being beset with difficulties and sources of 
danger for which there are no compensating advantages. There 
is much risk of wounding the anterior capsule and producing cata- 
ract ; there is some risk of dislocating the lens. As the aqueous 
humor escapes, the iris rises against the scissor-blades and infolds 
them, so that it is not always easy to be sure that the posterior 
blade has really passed behind the margin of the pupil. M. de 
Wecker, who admits these difficulties, contends that they should 
be disregarded by the skilful surgeon ; and I should be in absolute 
agreement with this view if there were anything to be gained by 
disregarding them. But the patients on whom I have performed 
iridotomy (as he calls this procedure) have not obtained much 
better sight than I should have expected from a small and well- 
placed iridectomy ; and this being the case, I think that the risks 
attendant upon the former method require serious consideration. 

They are not to be entirely set aside by any amount of dexterity ; 
because they may be dependent upon some action on the part of the 
patient which is beyond the control of the operator, such as some 
sudden movement of the head, or of the eye itself. A source of 
difficulty, in an eye operation, must necessarily be also a source of 
occasional failure ; and I feel sure that any one who performed iri- 
dotomy a hundred times would have to regret the loss or serious 
injury of a certain (possibly very small) percentage of eyes, which 
would have been saved if iridectomy had been practiced upon them. 
In iridectomy we may almost say that there is no risk whatever, 
or at most arisk so small that it is scarcely numerically appreciable. 

On this ground alone, if on no other, I scarcely think that I shall 
be seduced from my_ allegiance to it by any new contrivances, how- 

ever useful or ingenious they may at first sight appear. 

__ Since the foregoing paragraph was written, and indeed while 
these pages were passing through the press, ‘it occurred to me 
that M. de Wecker’s scissors would afford a means of making an 
iridectomy for optical purposes in a simple manner, by excising a 
very narrow radial plait of the iris without drawing out that mem- 
brane. However small may be the opening through which an iri- 
dectomy is made in the ordinary way, the resulting coloboma will 
often be larger than the surgeon either expects or desires; and we 


a) =) 
have no means of limiting precisely the dimensions of the piece 
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excised, either as regards its breadth or its extent towards the 
ciliary margin. The power to cut a small V-shaped notch in the 
iris, a notch with its base to the pupillary, and its apex to the cili- 
ary border, and to determine approximately the size of this notch, 
would often be useful in practice, not only in cases of central 
corneal opacity, but also in a form of cataract of which a deserip- 
tion will be given in a subsequent chapter. I have succeeded in 
accomplishing this object in a few cases, by introducing M. de 
Wecker’s scissors, with closed blades, through a very small open- 
ing immediately in front of the plane of the iris, and by suffering 
them to expand as soon as the blunt extremities of their blades 
reached the pupillary area. As the blades expand, an escape of 
aqueous humor lifts a plait of iris between their edges, and this 
plait is excised as they are closed. In the cases in which I have 
already operated, I have found no difficulty in withdrawing the 
bit of detached iris from the anterior chamber ; but Messrs. Weiss 
are constructing for me a pair of special scissors for the purpose, 
furnished with minute teeth, and intended to hold and remove the 
piece as it is cut. It is necessary, of course, to be careful of the 
lens, and on this account, to direct the blades from the wound of 
entrance rather towards the centre of the cornea; but I am dis- 
posed to think that the danger of producing traumatic cataract 
will be less, by this method, than either by that of Mr. Bowman 
or of M. de Wecker, and also that it will be possible, after a little 
practice, to regulate the size of the plait of iris with much nicety. 
Until farther experience has been gained, it would be impossible 
to speak with any certainty concerning the practical advantages 
which may attend upon this mode of operating, or concerning the 
risks by which it may be beset. I mention it only for the sake of 
placing it upon record, and may probably publish the results of a 
larger number of operations on some future occasion. 

Whatever method of making an artificial pupil is selected, it 
may generally be put in practice before the cornea has attained its 
ultimate degree of restoration to transparency ; and hence, when 
the eye has fully recovered from the operation, it is often desira- 
ble to persevere with treatment for the purpose of promoting the 
disappearance of corneal infiltration. ‘T'o this end it is usual to 
employ stimulating applications, changing them from time to 
time; and perhaps mercurial ointments—especially Pagenstecher’s 
ointment and Williams’s citrine ointment—are the most generally 
useful. In severe cases I have continued for many months, at 
intervals of three or four weeks, the subconjunctival injection of 
the solution of chloride of sodium. 

Whenever there is an opaque white cicatrix of a permanent 
character, the result of absolute loss of corneal tissue, it may be 
disguised by tattooing with Indian-ink, so that if central it may 
imitate the natural pupil, and if lateral it may at least cease to 
be an obvious disfigurement. This operation is often a great boon 
to domestic ser vants, and to various classes of artisans, with whom 
@ conspicuous blemish in an eye may bea formidable obstacle to 
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procuring employment. The practice dates from very remote an- 
tiquity ; but its modern use is quite recent, and is due to the fer- 
tile brain of M. de Wecker. ‘Tattooing may be performed with 
any sharp-pointed instrument—and a common vaccinating needle, 
with a groove in the blade which will carry pigment in "place of 
lymph, will be found to answer very well. For a lar ge scar it 1s 
customary to use a little bundle of three or four sewing-needles, 
fixed together in a handle, so as to make three or four punctures 
at each thrust. An anmsthetic should be given, the eyelids held 
open by a speculum, the eyeball fixed, and the cicatrix covered 
with Indian-ink rubbed down with water to the consistence of 
thick cream. This is then to be pricked into the opaque tissue as 
in ordinary tattooing; and the ink may be wiped off with the tip 
of a finger from time to time, so as to uncover the scar for inspec- 
tion and to show what progress has been made, and what portions 
have escaped the needles. Sometimes a single operation will su flice, 
sometimes it may be necessary to repeat the process on account of 
patches which are insufficiently colored. Whilst the punctures 
are being made, it is well to apply a morsel of sponge to the outer 
part of the margin of the upper lid, to absorb tears which would 
otherwise flow over the cornea; and the speculum should be left 
in place for a few minutes after ‘the punctures are completed. The 
subsequent irritation is of the most trifling character, and the 
tattooing may be repeated in a week if repetition should be neces- 
sary. By this means.a white scar may be so completely concealed 
as to be almost invisible except when the eye is seen in profile, and 
when, of course, the black deposit on its surface becomes apparent. 
When an ulcer of the cornea has been of such extent and depth 
as to produce a complete staphyloma, the only object of the 
surgeon will be to enable the patient to wear an artificial eye to 
conceal the deformity ; and then, in every instance in which there 
is any likelihood, or even possibility, of the presence of changes in 
the deeper parts which might produce sympathetic ophthalmia, 
it becomes necessary to enucleate the diseased organ as a whole, 
leaving a stump to be formed by its muscles. When this danger 
does not exist it is better to remain satisfied with the removal of 
the front portion of the globe. The posterior half or two-thirds 
of the eyeball will form the nucleus of a comparatively large and 
movable stump, on which an artificial eye can be placed with 
greater advantage than on one which is composed of muscles only. 
In former times it was customary simply to cut off a corneal 
staphyloma, and to leave the rest of the eyeball to shrink and 
cicatrize in its own time. Mr. Critchett greatly improved on 
this method by the operation commonly called after his name. 
He transfixed the eyeball, behind the ciliary region, by two or 
three semicircular threaded needles, excised the portion in front 
of them, and then drew the needles through and tied their threads 
in such a manner as to unite the gaping wound in a horizontal 
line. The sutures passed through retina, choroid, sclerotic, and 
conjunctiva. The stumps obtained by this procedure are eX- 
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tremely good, and they present internal and external angular 
projections on behalf of which it is claimed that they afford to 
an artificial eye a hold of pecular excellence. I have practiced 
this operation many times, and with the best results. 

Early in last year, how ever, a strong healthy agricultural 
laborer came to St. Geor ge’s Hospital, with complete staphyloma 
of his right cornea, the result of a wound from a thorn, received 
while “hedging. ” The eye was lost as an organ of vision and the 
protrusion was unsightly. I performed Mr. Critchett’s operation, 
and obtained a stump which appeared to leave nothing to be de- 
sired. The man returned to his home, but came back in a month 
or six weeks with advanced sympathetic ophthalmia of his remain- 
ing eye. Enucleation of the stump was immediately practiced ; 
but the ophthalmia resisted all treatment, and ended in total loss 

of sight. 

It is well known that the ordinary cause of sympathetic oph- 
thalmia is irritation of a ciliary nerve. In this case it 1s possible 
that the irritation may have been due only to the traction of the 
eicatrix; but I think it more likely that a ciliary nerve was 
lacerated by one of the transfixing needles. Such an accident, 
although the chances are many that it will not happen, is one 
against which it is impossible to guard; and I therefore set 
niyself to contrive a substitute for Mr. Critchett’s operation, one 
which should avoid its risks, and which should secure all its 
advantages.’ 

For this purpose I now divide the conjunctiva with scissors, 
close to the corneal margin, and detach it from the subjacent 
parts nearly to the equator of the eyeball. I then take a squint- 
hook with an eye in its point, carrying a silk thread, and by this 
means I pass a separate ligature under each of the recti muscles 
in succession. I tie each hgature around the tendon under which 
it lies, about a line from its insertion into the sclerotic, and then 
divide each tendon at its insertion, so that I can still command the 
muscles by the ligatures attached to them. 

The next step is to remove, in the ordinary way, as much of the 
eyeball as circumstances may require. This done, I take a needle 
threaded with fine carbolized catgut, and pass it through the 
tendons of the superior and inferior recti, just behind the ligatures. 
The ligatures are then cut and removed, and the two tendons are 
united in front of the gaping remains of the eyeball by tying the 
catgut suture. The external and internal recti are then united in 
a similar manner by a second catgut suture. The ends of the 
catgut sutures are cut off as closely as possible, and the last step 
of the operation is to unite the edges of the conjunctival wound 


in a horizontal line by three or four points of fine silk suture. In 


1 [The danger of sympathetic ophthalmia, after abscission of astaphyloma by Mr. 
Critchett’s method, was recognized in 1867, by Knapp, who also ingeniously modified 
the operation so as to include only the conjunctiva and episcleral tissues in the sutures. 
See Archiv fiir Augenheilkunde, xiv, 1, pp. 273-7 ; also Soelberg- Wells, On the Diseases 
of the Eye, Third English and Second American edition. ] 
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some cases the catgut threads cut their way out and are cast off ; 

in others they remain and are absorbed ; but this difference does 
not seem to affect the result. In any case the coats of the eyeball, 
except the conjunctiva, sustain no other injury than a clean in- 
cision, and are not dragged upon in any way, either during or 
after the healing process. The recti muscles become firmly united 
in front of the ‘stump, so as at once to form a protective cushion 
over its surface, and to act upon it very advantageously as regards 
its movements. 

The operation requires a minute or two more for its perform- 
ance than that introduced by Mr. Critchett, but this does not 
constitute a serious disadvantage. It would ‘be quite possible to 
dispense with the ligatures on the tendons; but they give com- 
plete and immediate command of the severed muscles, and the 
time spent in tying them is probably redeemed by the convenience 
of their presence. 

When a staphylomatous eye is not painful, an operation upon 
it is only required for the purpose of removing a disfigurement ; 
and such an operation, in adults, may be undertaken at any time. 
In young children, the diseased eye is apt to become much ex- 
panded, and it then produces corresponding expansion of the orbit 
in which it is contained, and permanent enlargement of the bones 
by which that orbit is formed. In order to avoid such an occur- 
rence, it may be desirable to operate early; but, on the other 
hand, if a staphyloma is removed from a child who is too young ~ 
to wear an artificial eye, the result may be a disfigurement of an 
opposite kind; inasmuch as not only the orbital bones, but also 
the eyelids and palpebral fissure, will be hable to fall into a state 
of arrested development, and to be permanently diminished in 
size. When an artificial eye can be worn, such an effect does not 
follow ; but in other cases the liability to its occurrence sometimes 
leaves the surgeon only a choice between two evils. The earliest 
ave at which a child may wear an artificial eye will depend partly 
upon its own intelligence, and partly upon the nature of its sur- 
roundings; but until this age is attained a staphyloma must not 
be removed unless it is either a source of pain and distress, or un- 
less the enlargement of the eyeball is very considerable. As a 
general rule it is best not to operate upon patients who are less 
than eight or ten years old. 

Besides the flattening or projection of the cornea which may 
be produced by the cicatrization of ulcers, the membrane is also 
lable to other changes of outline, due to inflammation or to 
atrophy. After some forms of interstitial or vascular keratitis, 
the whole cornea may become so much softened that it is rendered 
unduly convex or globose by yielding to the pressure from within. 
The conditions of flattening and of expansion are alike irremedi- 
able unless by optical means, and only seldom by these; because 
it is only seldom that the altered curvature is even approximately 
a surface of revolution, such as a lens can be ground to correct. 
The distortion arising from atr ophy is the state known as conical 
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cornea, or kératoconus; and it is produced when the atrophy 
affects the central parts, ‘either exclusively, or in a greater degree 
than the marginal parts. In old persons who are “generally 1 ma- 
rasmic, it is not uncommon for the cornea to be atrophied as a 
whole; and the same thing occurs less frequently at an earlier 
period of life. But this change produces no distortion; and in- 
deed can hardly be discovered “until the support of the aqueous 
humor has been withdrawn by puncture or incision into the ante- 
rior chamber, when the thin and feeble cornea will collapse, and 
will present a flattened and wrinkled surface. But when atrophy 
affects the central region chiefly or exclusively, this region yields 
to the intraocular pressure and to the tension of the muscles, and 
becomes projected forward as a pellucid prominence, which, in 
declared cases, when seen from the front, looks almost as if a drop 
of bright dew were resting upon the centre of the cornea. When 
seen in profile it presents an irregular elevation with a rounded 
summit, which may perhaps be called conoidal, but to which, if 
language i is to retain any scientific meaning, the word conical can- 
not be. applied with propriety. The distortion of the cornea 
sometimes remains stationary at a given point, but in the majority 
of cases it slowly increases; and in time the summit of the pro- 
jection, being imperfectly protected by the eyelids, is apt to be- 
come more or less roughened and turbid, a change by which the - 
previous appearance of a pellucid drop is destroyed. 

The occurrence of this deformity is attended, of course, by a 
certain degree of near sight, or myopia, due to the antero-posterior 
elongation of the eyeball. If the case were, indeed, as it is com- 
monly called, one of conical cornea, it would be possible to correct 
this myopia, and to restore good vision by a lens with a corres- 
ponding depression.’ But, instead of being conical, the projection 
is usually irregular. It has a rounded summit, which is seldom 
central as regards the whole membrane; and the sides, although 
they slope from summit to base, do not slope uniformly or sym- 
metrically. Moreover, the projection is often greater In one me- 
ridian than in others, and hence no glass can be made to correct 


1 [In conical cornea the attendant myopia is usually enormous in degree, and is 
dependent almost wholly upon the extremely short radius of curvature of the 
rounded apex of the cone. Conjoined with this myopic refraction at the apex is 
the irregular refraction at the general surface of the cone; the whole giving rise 
to a confusion of rays which it is impossible to resolve by any combination of 
lenses, but whose disturbing effect upon vision may be reduced to a minimum, 
which is often compatible with tolerably acute vision, by looking through a small 
hole or narrow slit. Even if the cornea were truly conical in form, no lens could 
be of material service unless it were placed in contact, or nearly in contact, with 
the cornea, and could follow the eye in its movements. It is possible to conceive 
of an apparatus with a small artificial cornea, of proper curvature, which might be 
worn like an artificial eye, the space between the central portion of the true cor- 
nea and the artificial cornea being so adjusted as to admit of its retaining by eapil- 
lary attraction enough of the tears to fill the space, and so virtually to correct the 
corneal curvature. In many cases of conical cornea in its lower and medium 
grades it is possible to accomplish a good deal by patient trials with various com- 
binations of spherical and cylindrical glasses, and the effect of these may in some 
cases be increased by covering them in part with dark paint or paper. ] 
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all the irregularities of the surface. The result is that the short- 
ness of sight is combined with extremely defective vision; and 
that patients suffering from a high degree of the disorder may be 
regarded, for most of the aims of life, as being practically blind. 
They can neither read ordinary characters nor pursue ordinary 
occupations; and their state becomes worse and worse as the 
physical change which produces it becomes more declared. When- 
ever shortness of sight is increasing, and cannot be corrected by 
lenses, the cornea should be carefully examined for projection. In 
its advanced state the malady is at once apparent, but in its ear- 
her stages it may escape observation if not specially looked for. 
Even before it is certainly recognizable in profile, ic may be dis- 
eovered in a manner which Mr. Bowman was, I believe, the first 
to make known. If the projecting cornea is examined with an 
ophthalmoscopic mirror the pupil no longer appears as a uniform 
and unbroken luminous circle. One half of the base of the eleva- 
tion will lie in shadow; and this shadow will play about, from 
side to side, in response to slight movements of the mirror. 

The true pathology of this affection, the thinning of the central 
parts of the cornea, has only recently been made known;' and the 
treatment in former times was chiefly by optical appliances tried 
almost at haphazard. Some patients were assisted by looking 
through narrow slits in metal plates—others by looking through 
small circular openings. Thirty years ago, many cases were 
treated by what was then called the “emeto-purgative” plan. 
The unfortunate victims were advised to swallow an emetic, and 
after its action a saline purgative, every day for a twelvemonth. 
It was stoutly maintained that much improvement of sight had 
attended this method; and I am almost sure that I remember a 
controversy, in the medical journals of that day, about the person 
to whom the merit of having suggested it was really due. Tried 
by the test of time, it fell into desuetude; and the next device 
was a surgical one—namely, to make an artificial pupil behind 
some lateral and less distorted part of the cornea. In this way a 
certain degree of improvement was often obtained ; more especially 
as the excision of a portion of iris would diminish the general 
tension of the globe, and would thus also diminish one of the 
causes of the increase of the malady. But the new pupil, although 
not behind the summit of the projection, was still usually behind 
a portion of cornea which was more or less distorted, and through 
which no really good vision could be obtained. 

It has already been said that in some cases (those in which there 
was a lesser degree of distortion in some one meridian) benefit was 
derived from looking through a slit-like aperture in a metal plate, 
when the slit was placed in some particular position. Soon after 
Mr. Critchett introduced his operation of iridodesis, Mr. Bowman 
suggested that by its means the pupil itself might be converted 


1 [It was distinctly stated by Wardrop that the apex of the cone is often of ex- 
treme thinness: Jager and Middlemore observed the same thing in conical cornee, 
which they dissected ] 
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into a slit-like aperture; and he accordingly ligatured the iris at 
two opposite points of the corneal circumference, selecting them 
by trial of the best position for the slit in the metal plate. Im- 
proved vision was undoubtedly in some cases obtained > but the 
resulting pupil was not very satisfactory. It always had a dis- 
tinctly ‘elliptical outline, gaping in the middle sufficiently to 
admit rays which had passed through every part of the summit 
of the corneal projection; and the eventual risks of a double iri- 
dodesis were not to be lightly encountered. The method was for 
a tine much practiced ; but, even if it had not been superseded, I 
doubt whether it would long have held its ground. 

A sound and scientific basis for the surgical treatment of conical 
cornea was first laid down by Von Graefe. He had observed the 
flattening of the natural cornea which 1s so often produced during 
the healing of an ulcer, and he determined to bring the same 
action to the cure of the deformity. In his first experiments he 
shaved off a:small portion of the surface of the summit of the 
projection, and touched the exposed corneal tissue, every second or 
third day, with diluted solid nitrate of silver, so as to produce an 
ulcer with a sloughing surface. When he thought the ulcer large 
enough to produce the desired effect, the caustic was discontinued, 
atropine and a compressive bandage were applied, and the process 
of repair was encouraged. When cicatrization was complete, the 
surface of the cornea was carefully explored for the portion which 
approached most nearly to the natural curvature, and behind this » 
portion an artificial pupil was made by iridectomy. The results 
were eminently satisfactory ; and several persons were restored to 
a degree of vision which was not, indeed, perfect, but which per- 
mitted them comfortably to follow industrial occupations. 

The operation of shaving off the apex of the projection is a diffi- 
cult and delicate one, and the sur geons who attempted to follow 
Von Graefe’s practice frequently opened the anterior chamber with 
the knife. After a time, it was found that the cases in which this 
accident had happened did quite well; and eventually the fact was 
recognized that a simple abscission of the apex, without any use 
of caustic, would answer every purpose. The operation now chiefly 
practiced is to cut off the summit of the prominence and to leave 
the wound to heal. Different instruments, such as small trephines, 
or knives of various shapes, have been employed by different sur- 
geons ; but I have found nothing more useful than a narrow iri- 
dectomy knife, with both its: cutting edges as keen as possible. 
The point may ‘be made to transtix the summit, and as the knife 
is pushed on its sides will complete the excision of the portion of 
cornea which remains in front of the blade, and which, if left par- 
tially attached, may be completely removed by scissors. The 
opening into the anterior chamber should not, at the outside, be a 
line in diameter, and should seldom exceed half a line. Prior to 
the operation, the pupil should be brought fully under the influence 
of atropine, by instilling a drop of a four- -grain solution twice or 
thrice a day for a day or two. As soon as the excision is com- 
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pleted the lids should be closed and covered with a compressive 
bandage; and extract of belladonna, diluted with glycerine to a 
proper consistence, should be applied on the brow and temple, to 
maintain the dilatation and to keep the pupillary margin away 
from the wound. If the eye is comfortable, and if the lids remain 
free from swelling, it is better not to open them for three or four 
days, and the compressive bandage and the belladonna may be 
renewed daily, without any examination of the wound. If heat 
or swelling should occur, the local application of cold, or of leeches, 
or both, may be necessary ; and the lid should be carefully raised, 
so that the precise condition of the eye may be ascertained. If all 
goes well, the wound will become firmly cicatrized after a time; 

and a cornea of apparently normal curvature, but disfigured by a 
central white opacity, will be the result. The pupil must then be 
once more fully dilated, and a small iridectomy performed, by one 
of the methods already mentioned, behind that portion of clear 
cornea through which the best definition of small retinal vessels 
ean be obtained. Finally, the central cicatrix, when a sufficient 
time has elapsed, may be tattooed with Indian- ink, and thus ren- 
dered invisible to a casual observer. 

The result of this procedure, in favorable cases, is the cure of 
the deformity, and the restoration of something which approaches 
very nearly to normal vision. There can be few greater triumphs 
of surgery than these cases ; but the frequent realization of such 
benefits must not render us forgetful that the treatment may have 
two issues. There must be some cause for central atrophy of the 
cornea, some cause, that is to say, lying deeper than the cornea 
itself ; ‘and this cause may retard or prevent the healing of the 
wound, or may possibly be the source of new and formidable trou- 
bles. I have already mentioned having seen one case in which 
the operation, performed by another surgeon, had been followed 
by distressing pain and long-delayed healing; insomuch that the 
patient, when at last the proper time arrived, refused to submit 
to the iridectomy without which she could not benefit by the 
altered state of her cornea. Possibly some nerve filament was 
entangled in or irritated by the cicatrix, for the pain continued 
after healing was complete, the tension of the eyeball steadily 
increased, and sight was at last wholly destroyed by glaucoma. 
In one of my own cases, the patient, who was under ether, gave 
a sudden and violent sneeze, without the slightest warning, at the 
time when the point of the ‘knife had entered the anterior cham- 
ber, and before the counter-puncture had been made. The result 
was the excision of too large a piece of cornea; and hence the 
slow formation of a large feeble cicatrix, to which the pupulary 
margin became adherent at one or two points. The cicatrix is too 
large to admit of réally good vision by the side of it, and too thin 
and weak to admit of being tattooed completely. I hope even- 
tually to conduct this case toa moderately successful termination ; 
but at present very little has been gained. In young and healthy 
patients, and particularly when the distortion is stationary, I 
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should never hesitate to perform the operation; but in feeble or 
elderly persons, or in persons with a diathesis, or when the pro- 
jection was increasing, especially if one eye remained tolerably 
useful, [ should hesitate to interfere unless compelled to do so, and 
Shenk even then endeavor, as a preliminary to operating, to im- 
prove the general health in every possible way. Of course, if a 
patient either is, or is rapidly becoming so far blind that he can 
hardly be made much wor se, it is necessary to give him the chance 
which the operation may aftord, and to encourage hopefulness by 
ee full justice to the prospects ef success. But in no case 
should a good result be stated to be even approximately sure; and 
in no ease should the treatinent be undertaken without full joneien 
edge, on the part of the patient as well as on that of the surgeon, 
that it may be somewhat protracted in its duration, and that it is 
very uncertain in its results. 


CHAP 2 Bch a. 


DISEASES OF THE IRIS, INCLUDING IRIDO-CHOROIDITIS AND SYMPATHETIC 
OPHTHALMIA. 


Tue diseases of the iris, although neither numerous nor com- 
plicated, are second to no others in their iniportance, in the fre- 
quency with which they occur, or in respect of the irreparable 
injury which may arise from neglect or maltreatment of them. 
The membrane is liable to certain congenital malformations ; such 
as the state called coloboma. iridis, in which a gap or fissure of 
variable magnitude extends from the pupillary margin towards or 
to the periphery, or may even be continued through the ciliary 
body and the choroid; or such as the persistence of portions of 
the membrane by which the pupil is closed during feetal hfe. In 
such cases there is generally more or less defect of vision, not — 
necessarily dependent upon the malformation, but frequently only 
one result of the imperfect development of which the malforma- 
tion is itself an evidence. Coloboma is irremediable, and could 
not be mistaken for any other condition except that produced by 
an iridectomy, which it sometimes almost precisely resembles. 
Persistent pupillary membrane is very rare; insomuch that I 
have seen only two examples of it. Professor “Alfred Graefe has 
recorded an instance in which the persistent membrane was com- 
plete, except that it was pierced by several’apertures, or small 
pupils; but in the cases which have fallen under my own obser- 
vation the remains have been filamentous only. Fig. 3, page 25, 
is a portrait of one of these cases, taken when the dilated pupil 
was lighted up by the mirror of an ophthalmoscope ; and it shows 
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a condition which might possibly be mistaken for a line of opacity 
in the lens. The attachments of the filament to the iris could, 
however, easily be made out by careful examination; and its an- 
terior surface, when seen by focal illumination and magnified, was 
of the same brown color and velvety aspect as the surface of the 
iris itself. The bifurcation of the filament at its upper extremity 
was very remarkable; and in the left eye no similar remains ex- 
isted. The patient was a boy of nine years old, with a high de- 
gree of hypermetropia and amblyopia, and the subj ect of an enor- 
mous congenital enlargement of the spleen, a bonditien which had 
existed in his father, and which his sister had also inherited. 
These malformations are of little practical interest or importance, 
and can only be regarded as surgical curiosities. It is conceivable 
that a case might exist in which a persistent pupillary membrane 
might interfere with vision, and might require removal or the 
performance of an iridectomy ; but I am not aware that anything 
of the kind has been recorded. 

The iris is occasionally the seat of cystic or other tumors, 
which, if they are either actively growing, or if they interfere 
with vision, should be removed while they are still small, together 
with the portion of iris from which they spring. Many attempts 
have been made to destroy cysts by puncture, or even by very free 
laceration with cataract needles; but in such cases they have 
usually refilled, and have often increased more rapidly after the 
treatment than before. Solid tumors are very rare, and a case of 
round-celled sarcomata of both irides, which [ brought before the 
Clinical Society, and an account of which appears in the seventh 
volume of their Transactions, is, as far as I ain aware, unique.' 
When a tumor or cyst is attached to the iris, there may be some 
difficulty in making an incision into the anterior chamber sufli- 
cient for the removal of the growth, without at the same time 
wounding it; and this difficulty, in the case referred to, I suc- 
ceeded in overcoming in the following manner: I took two very 
narrow iridectomy knives, one of which was blunted at the sides 
to the extent shown by tie dark lines in Wig. 68. This 
was thrust into the anterior chamber, in 


the sclero-corneal junction, with the left BY 
hand, on the left side of the growth, as o 

shown by the line a in the diagram (Fig. ae “ 
69). It was retained in its position, 60 28” A. \ 


both to retain the aqueous humor and to 
serve as a fixation instrument (care being 
taken that it did not touch the tumor), 
while the second knife was entered by the 
right hand at B, on ae right-hand side of the tumor, and was 


1 [Cases of sarcoma of the iris are described by Lebrun (Annales @’ Oculistique, 
1868), Hirschberg (Archiv fiir Ophthalmologie, 1868), and Roosa (Trans. Am. 
Oph. Soc., 1869). Cysts of the iris are not very rare, syphilitic gummy tumors 
ure common, and cases of vascular tumor, simple pigment tumor, and of granula- 
tion tumor, have been described by trustworthy authors. ] 
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pele to enlarge its incision as it was withdrawn. The first knife 

vas also withdrawn; and then a Weber’s canaliculus knife (Fig. 
62 , page 201) was introduced at incision B, its blunt extremity 
being kept in contact with the inner surface of the cornea, and 
insinuated between the cornea and the growth until it emerged 
through incision a. The edge was then turned towards the 
sclero-corneal junction, and the two incisions were united by a 
gentle sawing movement. A blunt hook was next passed into 
the anterior chamber, and the tumor, together with the piece of 
iris on which it rested, was drawn out to be excised by scissors. 
In this particular case the character of the growth rendered the 
operation of no avail; but the method pursued is one which may 
be useful in more favorable cases. 

The disease of the iris which more than any other demands at- 
tention is inflammation. Iritis is an extremely common affection, 
which is liable to occur at all periods of life, even from the intra- 
uterine to extreme old age. Its possible causes are various; its 
common causes are injury, some dyscrasia, such as syphilis or 
rheumatism, and also, I think, some forms of perverted innerva- 
tion. It is often referred to an exciting cause, such as overwork 
of the eye, exposure to cold, to glare, to irritating particles or 
vapors; but these conditions, when they are not sufficiently in- 
tense to be included within the general term “injury,” probably 
owe their eflicacy entirely to the presence of some predisposing 
influence. Iritis is seen under two principal forms,—the plastic 
and the serous. In plastic iritis there is a considerable exudation 
of lymph, which sometimes forms nodules on the surface of the 
membrane, or at the margin of the pupil, and which tends to pro- 
duce adhesions of the iris to the anterior capsule of the lens. In 
mild cases which are not subjected to any external irritation, the 
tendency of iritis is towards recovery; but this recovery, unless 
guided and assisted by suitable treatment, will leave the already 
mentioned adhesions permanently established. In cases originally 
severe, or which have been subjected to irritation, the iritis may 
pass into a chronic form, or it may extend to the ciliary body and 
the choroid. In the latter case it is usually followed by great 
impairment or even total loss of vision, and sometimes by an ex- 
tension of the disease to the other eye. In serous iritis the effu- 
sion consists of turbid fluid rather than of lymph, and has little 
or no tendency to tie down the pupil to the lens. But this fluid 
augments the tension of the eyeball in a very decided manner; 
and the increased tension mechanically obstructs the circulation 
in such a degree that repair is scarcely possible until diminution 
of pressure has been brought about by mechanical means. 

The diagnosis of iritis Teed never be a matter of doubt to any 
person who will take the trouble to examine the affected eye care- 
fully. JI have mentioned in a former chapter the case of a gentle- 
man in whom spasmodic contraction of the pupil, with a general 
sense of dragging and discomfort in the eye, preceded an outbreak 
of acute iritis s by 3 a few hours; and I believe that such a preliminary 
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nervous stage is of no uncommon occurrence. But people who feel 
only a little discomfort in one eye will usually wait a day before 

they seek medical advice; and a day, under such circumstances, is 
sufficient greatly to alter the aspect of affairs, and to present the 
malady in a developed form. The first symptoms by which iritis 
ean be distinetly recognized are four in number, and they are 
usually all present at once. They are—1, a slight diminution of 
the ordinary lustre of the surface of the iris, with some apparent 
change in its color; 2, some degree of impaired mobility of the 
pupil; 3, some impairment of vision; 4,a slight zone of pericor- 
neal sclerotic congestion If only one eye is affected, the other 
may be used as a standard of comparison ; and, in testing the 
mobility of the pupil, the sound eye must be screened from the 
light, and the affected eye alternately shaded and exposed without 
being touched. A deceptive resemblance to iritis may occasion- 
ally be produced by some affections of the cornea ; for a hazy cor- 
nea may at the same time conceal the lustre of the iris, diminish 
its mobility by diminishing the quantity of light which reaches 


Oo 
it, impair vision, and be attended by sclerotic congestion. The 


removal of any doubt hence arising may be obtained by the ap- 
plication of a four. grain solution of : atropine. If this fully dilates 
the pupil within the customary time (twenty minutes or so), and 
if the dilated pupil preserves a circular outline, iritis is certainly 
not present. Generally speaking, even when the patient is seen 
for the first time, one or more points of adhesion will have formed, 
and atropine, if it dilates the pupil at all, will dilate 1t into an ir- 
regular outline, which at once renders the adhesions conspicuous. 
Fig. 70 shows iritie adhesions [as seen with the ophthalmoscope], 
with the pupil dilated in the 
intervals between them. This 
‘portrait was taken partly on 
account of the remarkable ‘and 
very unusual) symmetry with 
which the adhesions are ar- 
ranged round the pupillary 
margin ; partly because the pa- 
tient was a girl only ten years 
old, at which age iritis is of 
comparatively rare occurrence ; 
and partly because the sym- 
metry of the dark lines gives Symmetrical adhesions left by iritis (viewed by 
then. some degree ot resem- the aid of the ophthalmoscopic mirror). 
blance, when seen with the 

ophthalmoscope, to the striew of commencing cataract. As a rule, 
the adhesions are placed irregularly ; and atropine, if it acts at 
all, produces some such outline as one of those shown in Fig. 71. 
If more time has elapsed since the commencement of the disease, 
and if the case was either severe originally, or has been rendered 
so by maltreatment, the pupil may be wholly immovable, either 
universally adherent or totally insensible to the action of atropine, 
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the surface of the iris may present bloodvessels visible to the 
naked eye, the anterior chamber may be more or less filled with 
lymph, partly adherent to the iris, partly diffused through the 
aqueous humor, and sometimes passing into a purulent condition, 


Fig. 71. 


vision may be reduced to qualitative perception of light, and the 
ocular conjunctiva may be intensely congested. 

Pain is a very uncertain symptom. It is near! y always present 
when there is. increased tension; but in other cases it seems to 
depend more upon the condition of the patient than upon that of 
the eye. When there is pain, there is nearly always constitutional 
disturbance—either feverishness and a loaded tongue, with dis- 
ordered secretions, or else a generally neurotic state, the pain 
ramifying more or less through the ditterent branches of the 
fifth nerve, and often assuming an intermittent or paroxysmal 
character. 

Intolerance of light is seldom present ; but, when present in any 
marked degree, it is a symptom of grave import. ' It indicates at 
least a tendency on the part of the ciliary body, to participate in 
the morbid action ; and it gives to the whole case an entirely new 
significance. 

In the treatment of iritis, in all its stages, forms, and varieties, 


the first principle to be borne in mind, and to be acted upon in, 


every case without exception, is a negative one. It is to avoid all 
irritants. The worst cases which present themselves at hospitals 
are those in which the inflammation has been “ treated” for a day 
or two, by nitrate of silver drops or zine lotion. Such applications 
are occasionally prescribed by medical men who mistake the con- 
dition for inflammation of the conjunctiva ; but more often the 
astringent has been either the gift of some monthly nurse or mid- 
wife, or an outcome of the proceeding which is commonly de- 
scribed as “counter practice.” It is much to be wished that all 
persons, who may by any possibility be tempted to prescribe for 
eye disease without knowing anything about it, would at least 
lay to heart the cardinal truth that a solution of atropine, al- 
though it may fail to do good, will in many cases be very service- 
able, ‘and can scarcely ever do any harm. Astringents, on the 
other hand, although highly conducive to the cure of conjunctival 
affections, may be productive of irreparable mischief when either 
the cornea or the iris is inflamed. A commencing iritis treated 


1 [In rheumatic iritis of only moderate severity we sometimes meet with cases 
of very acute pain on exposure to light. ] 
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by a nitrate of silver lotion, is apt to be stimulated into a state of 
intensity which is hardly ever seen under any other circumstances. 
It has already been said that (in a case which is not traumatic) 
the tendency of a plastic iritis of only moderate severity is towards 
recovery. Whenever this tendency is present, the indications of 
treatment are only two—first, not to thwart the tendency ; next, 
to prevent the formation of adhesions, or to overcome them if they 
have formed already. For the fulfilment of the first indication it 
is necessary to give both eyes complete functional rest, and to 
protect them from changes of temperature, from irritants, and 
from glare. Hence, reading and writing, or any analogous em- 
ployments, should be prohibited, and in bad weather the pat ent 
should be confined to comfortable rooms, into which only a mod- 
erate degree of illumination is admitted. In fine and warm 
weather he may go out, but the eyes should be sereened by an 
ample shade, or by large blue spectacles so arranged as to inter- 
cept lateral as well as direct light. When circumstances do not 
admit of these precautions being fully observed, and especi lly in 
the case of those who are compelled to be out of doors in'bad 
weather, the sound eye should be used as sparingly as possible, 
and the attected eye should be covered by a compress of cotton- 
wool. In order to retain this compress in place a very convenient 
apparatus may be used, which is made and sold by “Messrs. Car- 
penter & Westley, of No. 24 Regent Street. It consists of a little 
shell or cup of wire-gauze, shaped to fit the margin of the orbit, 
covered and bordered by ‘black silk, and retained in its place by 
an elastic band which surrounds the head.’ The eup will retain 
and conceal enough cotton-wool to keep the eyelids closed and at 
rest, and effectually to protect the eye from external cold; so that 
it forms a substitute for the compressive bandage. The patient 
should usually be placed upon a sufficient but unstimulating diet, 
a gentle laxative should be administered if necessary, and the 
action of the skin and kidneys should be encouraged by appropri- 
ate means. The fulfilment of the second indication is to be ac- 
complished only by atropine; and hence the effectual use of 
atropine is the cardinal point in the treatment of iritis—the.one 
thing which should never be omitted, save in the excessively rare 
eases in which it produces local inflammatory action. A reference 
to Figure 1, page 19, will show that the inner circle of the iris, 
when the pupil is of its ordinary diameter, rests in contact w ith 
the anterior surface of the capsule of the ery ‘stalline lens. In this 
position, the effusion of lymph is followed by the immediate adhe- 
sion of the structures between which it is interposed. But full 
dilatation of the pupil removes the iris from its contact with the 
lens, in consequence of the receding curvature of the marginal 
parts of the latter. The anterior capsule is then separated from 
the iris by a film of aqueous humor, into which the lymph pro- 


1 [A pair of ordinary wire ‘ goggles,’ which are held in place by an elastic 
strap, will answer, filling one of the cups with soft cotton. ] 
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jects without becoming adherent, or through which it is diffused. 

Complete dilatation of the pupil, therefore, presents an insuper- 
able physical obstacle to the formation of adhesions ; and, as soon 
as the pupil is completely dilated, there is nothing more to do 
than to maintain the dilatation, and to suffer the iritis to die out 
harnilessly. A great many pages of paper have been covered with 
printed characters for the purpose of showing that the dilatator 
muscle of an inflamed iris is necessarily para lyzed: by the inflam- 
‘mation; and hence that atropine cannot act upon the pupil whilst 
iritis exists. Any controversy upon these questions must be a 
verbal one, which must turn only upon what the words inflamma- 
tion and iritis mean; for the clinical facts admit of no dispute. 

A four-grain solution of atropine, when applied to a healthy eye, 
produces complete dilatation of the pupil in less than half an 
hour. When applied to an eye presenting the appearances which 
have already been described as characteristic of the commence- 
ment of iritis, the dilatation is produced more slowly ; and per- 
haps does not become complete until after three or four applica- 
tions, with intervals of an hour between them. When the iritis 
has ‘already existed twenty-four or thirty-six hours, the atropine 
will only produce irregular dilatation—the pupil expanding fully 
in some directions, while its margin is fixed at certain points by 
adhesion to the capsule of the lens. The atropine being continued, 
the recent adhesions will in many cases give way ; and when they 

do so the dilatation becomes complete. The atropine being still 
continued, the eye may recover in the course of a few days, and 
then the pupil may be suffered to return to its normal diameter. 

Coniplete dilatation is always attended by much relief to the 
symptoms previously complained of by the patient; but if atro- 
pine is laid aside as soon as complete dilatation is produced, the 
improvement will often be only temporary. The pupil contracts 
again, the hypereemia continues or increases, more lymph is poured 
out, and adhesions recur; facts in natural history which may be 
seen every day in the out-patient department of any ophthalmic 
hospital, in the cases of patients who neglect their instructions as 
soon as they feel better. The truth is, probably, that apart alto- 
gether from adhesions, a certain severity and duration of iritis 
may paralyze the dilatator muscle; but that the initial phenom-’ 
ena of the disease affect the connective tissue rather than the 
muscular fibres, leaving the latter free to respond, although less 
quickly than usual, to the stimulus of the drug. It is at least 

certain that atropine does dilate the pupil in cases for which no 
other name than iritis has been suggested, and in which the with- 
drawal of atropine is immediately followed by a return of the 
original symptoms. There can be no doubt, moreover, that dila- 
tation of the pupil not only prevents the formation of ‘adhesions, 
but that it also exercises a remarkable control over the morbid 
process, probably by the action of the atropine, through the sym- 

pathetic nerve, upon the vessels of the inflamed part ; “and hence, 

in [nearly] every case which is seen tolerably early, and in which 
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complete dilatation of the pupil can be produced in twenty-four 
hours, we may trust to atropine alone for the completion of the 
eure. A drop of the four-grain solution should be placed within 
the lower lid in the usual manner, repeated after five minutes, 
and again after another five minutes; and this threefold applica- 
tion should be repeated three times a day. As soon as complete 
dilatation is produced, a single drop may be applied night and 
morning, and continued until all unusual vascularity has disap- 
peared, until the media are clear, and until natural vision is re- 
stored. In judging of the latter point it must be remembered 
that atropine paralyzes the accommodation, and that any indis- 
tinctness of vision hence arising may be removed by a convex lens 
of sufficient power. When recovery is apparently complete, the 
atropine may be laid aside, but the eye must be carefully watched 
for the first few days, and the slightest blush of congestion calls 
for an immediate return to the remedy. When iritis has existed 
for a day or two before treatment is commenced, we not unfre- 
quently find cases in which one or two points of adhesion resist 
atropine; but we may still rely upon it, to the exclusion of other 
means, if the portions of iris between the adhesions dilate to the 
fullest extent which these mechanical impediments will allow. In 
such instances the adhesions may still remain after recovery is in 
all other respects complete; but the consideration of the treat- 
ment which they will then require must be deferred until other 
matters connected with the acute stage have been discussed. 
When plastic iritis is of a high degree of original severity, or 
when it has been aggravated by improper treatment, or has been 
suffered to exist for some days unchecked, a state-is produced in 
which atropine fails to exert its customary influence. Either the 
dilatator muscle is paralyzed, or the greater part of the pupillary 
margin is adherent, or these conditions coexist. The adhesions 
remain unaffected, and the intermediate portions of the pupil will 
only dilate partially and sluggishly, if at all, showing that the mus- 
eular fibres do not act, even where the margin is free. In such 
conditions the demand for mercury is imperative; and its consti- 
tutional action must be obtained as rapidly as prudent administra- 
tion will allow. In hospital practice among out-patients, who are 
seen only twice a week, I find it sufficient to prescribe atropine 
drops for cases of iritis which are at once mild and recent. But if, 
when the patient is first seen, the attack has been running on for 
a day or two, and is even moderately severe, [ prescribe mercury 
as well as atropine, giving perhaps two grains of blue-pill twice a 
day. When the patient again presents himself, if the pupil is 
well dilated, the mercury is laid aside; but if the pupil has resisted 
dilatation the mercury is pushed, with the knowledge that the 
quantity already taken has laid the foundation of the effect which 
it is desired to produce. ‘This effect should not exceed the forma- 
tion of the slightest mercurial line upon the gums; and it should 
be maintained until resolution of the inflammation is accomplished. 
The manner of administering mercury has been so fully discussed 
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in a preceding chapter that it 1s unnecessary to repeat what has 

already been set down with regard to it ; and it is sufficient to say 
that the influence of the drug upon iritis is of the most marked and 
striking character. Improvement usually commences almost simul- 
taneously with the first appearance of affection of the gums; and 
absorption of the effused lymph often proceeds with great rapidity. 
As the lymph disappears, the pupil yields to the atropine; and in 
the great majority of cases recovery is quickly brought about. 

The influence exerted upon iritis by mercury, and the necessity 
for administering it in certain cases, seem to me to be essentially 
independent of the syphilitic or non-syphilitic character of the 
affection. The question is involved in some obscurity, because the 
diagnosis of syphilitic iritis is not quite so easy as 1t 1s sometimes 
represented to be. Many writers have described peculiarities 
which, in their judgment, prove an iritis to be syphilitic; but the 
descriptions ditter so greatly that the syphilitic iritis of one author 
would be the non-sy philitic of another. I do not know of any 
proof that every iritis occurring in a syphilitic patient 1s necessa- 
rily syphilitic in its origin; or, in other words, I do not know that 
syphilis affords any immunity from the forms of iritis which may 
attack non-syphilitic people. I have seen iritis which [ had every 
reason to think syphilitic yield readily to atropine alone; and [ 
have seen iritis which I had every reason to think non-syphilitie 
resist atropine, and yield only to mereury. A patient who has 
iritis may also have syphilis, and may require mercury on account 
of that syphilis; but, speaking with reference to iritis alone, I do 
not even take into consideration, as a question bearing upon treat- 
ment, whether the iritis is syphilitic or not; but I accept resist- 
ance to atropine as the one sufficient proof that mercury is needed. 
Nor can [I believe that the rapidly beneficial action of mereury 
affords, in itself, any conclusive evidence of syphilis. I have more 
than once mentioned Dr. Anstie’s opinion that mercury possesses 
some special power, poisonous as well as remedial, over the parts 
supplied by the trifacial nerve; and that its power over lymph 
effused into the anterior chamber of the eye is greater than its 
power over lymph effused (say) into the pleura. Il am inclined to 
think that this view may hereafter be established by a sufficient 
accumulation of evidence, and that the effect of mercury upon 
iritis may be shown to be due to the textures affected, rather than 
to any morbid poison or diathesis underlying the disease. It is a 
perplexing element in the question that iritis will frequently com- 
mence in persons who, at the very time, are actually under the in- 
fluence of mercury for the cure of sy philis ; and in these cases we 
have no resource but atropine, supplemented by such other means 
as the special symptoms or complications may suggest. 

It sometimes happens that iritis is attended from the first by an 
unusually active degree of vascular excitement. The face ml be 
somewhat flushed, the eyelids hot, the temporal pulse increased in 
fulness and force. Under such circumstances the action of atro- 
pine will be resisted ; but it does not follow that mereury will be 
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required. Before having recourse to it, an effort should be made 
to subdue the vaseular excitement, and, if this can be accom plished, 
complete dilatation of the pupil will often follow. 1 can conceive 
cases of this class in which it would be proper to take blood from 
the arm; but I have never met with one in which such a proceed- 
ing was necessary. I have often employed.a leech or two to the 
- temple, near the margin of the orbit, and have followed this local 
depletion by the application of local cold, both with excellent effect. 
Whenever there is evidence of active congestion, coupled with 
resistance to atropine, some form of depletion should precede the 
administration of mercury, and, if the pupil then becomes dilated, 
should supersede it. If there were any strong reason for abstain- 
ing from depletion, it might be worth while to give a minim or 
two of tincture of aconite every fifteen minutes, until a manifest 
depression of the pulse was obtained. 

When iritis is accompanied by pain, this may arise from either 
of two widely different causes, and may assume either of two 
widely different characters. It may be the pain of hyperzesthesia, 
of nervous exaltation or irritation, or it may be the pain of tension, 
due to the stretching of the ocular tunics by increased secretion 
within. The former is usually more or less neuralgic and paroxys- 
mal, the latter is usually described as a permanent sensation of 
fulness, stretching or weight. But verbal cescriptions of pain have 
no common measure ; and whenever pain is experienced in iritis 
the state of tension of the eyeball must be carefully and frequently 
examined, and must be diminished, if necessary, by paracentesis 
or by iridectomy, according to circumstances which will presently 
be considered. Pain of an irritative or neuralgic character niust 
be subdued ; for it may safely be laid down as a general principle 
that no improvement can be looked for whilst such pain continues. 
The best means of subduing it is generally by the hypodermic 
injection of a sufficient dose of morphia; and I am accustomed to 
make provision for a repetition of the dose, or of some smaller one, 
at intervals of every hour or every two hours, either hypodermic- 
ally or in some other manner, until the desired effect is produced. 
Mention has been made in a former chapter of the late Mr. Law- 
rence’s reliance upon morphia alone in iritis; and although I can- 
not share this reliance, I still regard the drug, or some equivalent 
to it, as an indispensable adjuvant when the disease is attended by 
pain. For mere insomnia the hydrate of chloral may be employed, 
but as against pain I have not found it efficacious, unless in larger 
doses than it is generally desirable [or safe] to administer. 

The pain of increased tension 1s almost peculiar to “serous” iritis, 
which differs from the more common form of the disease in the 
fluid character of the inflammatory effusion. Serous iritis is com- 
paratively rare; and I have chiefly seen it associated with some 
grave disturbance of the general health, such as that produced by 
syphilis, or by imperfect action of the ‘kidneys. The absence of 
plasticity in the diseased product may probably itself be looked 
upon as evidence of impaired nutrition. In its general symptoms 
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the malady at first resembles ordinary iritis. There is the same 
dulness and changed color of the iris, the same sluggishness of the 
pupil, the same zone of pericorneal vascularity, the same impair- 
meut of vision. Even in an early stage there is discoverable in- 
crease of tension; and atropine (possibly because the overfilled state 
of the eyeball interferes with absorption) produces only a slight 
dilatation of the pupil, which, however, retains its circular outline. 
As the case proceeds, the iris is seen to be somewhat pushed back, 
or rendered concave, by the distension of the anterior chamber ; 
but before long, the fluid occasioning this distension may become 
too turbid to allow a very precise examination to be made. At 
the same time the surface of the cornea is frequently affected, and 
looks steamy, or as if it had been breathed upon, by reason of dis- 
turbance of its epithelium. Tension steadily increases, tensive pain 
is usually severe, and vision is impaired in a greater degree than 
the turbidity of the altered aqueous humor will explain. Some- 
times, when the case has been seen quite at its commencement, and 
atropine has been applied, full dilatation of the pupil may be ob- 
tained, and afterwards preserved, but without improvement in the 
general condition ; the obstructed circulation presenting an insup- 
erable obstacle to the progress of repair. The remedy for such a 
state of things is paracentesis of the anterior chamber; and asingle 
evacuation of the aqueous humor and its suspended inflammatory 
products, if performed early, will often be sufficient. In practiced 
hands, any sharp-pointed cutting instrument will suffice for the 
puncture, and any probe or bodkin for opening it to allow the fluid 
to escape; but a surgeon unaccustomed to eye operations will do 
well to use the stop paracentesis-needle shown in Fig. 65, page 227, 
which cannot enter the eye far enough to inflict any injury upon 
either lens or iris. The probe commonly placed at the other end 
of the handle of this needle is often too big and too thick at its 
bulbous extremity, so that it fills and plugs the puncture instead or 
opening it. I preter a probe without a bulb, and with a longitu- 
dinal groove along which the aqueous humor may flow, or with a 
flat extremity, which may be turned a little on its axis so as to 
separate the lips of the wound.’ The puncture should generally 
be made on the temporal side, and always just beyond the corneal 
margin, in order that it may not leave a visible scar; and the 
whole of the fluid contents of the chamber should be permitted to 
drain away. The little operation is so trifling that [except in very 
nervous patients] it requires neither an anesthetic nor an assistant, 
and it may be performed at any time in the consulting-room. 
Notwithstanding the smart of the puncture, it is often productive 
of immediate and great relief to the uneasy sensations which were 
previously complained of; and it usually restores the natural tint 
of the iris, thus showing the apparent discoloration to have been 
due only to the turbid fluid through which the membrane was 
seen. At the next visit the tension must be examined and the 


1 [The ordinary Daviel’s curette, Fig 83, page 316, answers pertectly.] 
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paracentesis repeated if necessary; and sometimes it will need 
repetition again and again; the wound being reopened with the 
blunt probe, or with the needle or other sharp instrument, accord- 
ing to the time that has elapsed since the last operation. But if 
serous iritis has existed for some time, and has produced very high 
tension with great impairment of sight, and especially if the patient 
resides at a distance from the surgeon, so that he cannot be seen 
frequently, it will be unsafe to trust to paracentesis, and necessary 
to have recourse to a more radical treatment by iridectomy. I 
was once called fifty miles from London, to a young gentleman of 
rheumatic diathesis, and with latent kidney disease which a few 
months afterwards became developed into fatal mischief, who had 
been suffering from serous iritis of one eye for about three weeks, 
The globe was of almost stony hardness, and vision was reduced 
to qualitative perception of light. I immediately excised a large 
piece of the iris; and the eye recovered without any other treat- 
ment. When the patient visited mea few weeks afterwards, I 
found that the stretching to which his eyeball had been subjected 
had so elongated it as to produce myopia —,/;. If he had been 
past middle life, with a less yielding sclerotic, there can be little 
doubt that he would have been irretrievably blinded by the com- 
pression of the retina. In operating upon such a case it is desira- 
ble to use a linear instead of a lance knife, and to keep the blade 
entirely above the region of the pupil. Although the lens and iris 
are usually pushed back, and the anterior chamber is rendered 
abnormally capacious, so that there is no difficulty in introducing 
a triangular blade to a sufficient extent, yet as soon as the incision 
is made, the aqueous humor is apt to be ejected with some force 
by the ‘previously stretched tissues, and the lens might thus be 
thrown against the point of any instrument. When tension is 
once effectually relieved, the general treatment of serous iritis calls 
for little remark. It never requires mercury (although this may 
be necessary for the cure of some associated constitutional state) 
and seldom opium. The use of atropine should be continued until 
all inflammation has disappeared, functional rest mast be as strictly 
as possible enforced, and the general health should receive careful 
attention. 

Returning now to plastic iritis, we find a certain proportion of 
eases in which adhesions have been formed before treatment is 
commenced, and in which atropine, either with or without mer- 
cury, fails to detach them. The parts of the pupil which are 
intermediate between the adhesions dilate, but the adhesions 
themselves remain; and with this exception complete recovery 
takes place, with entire restoration of vision. An eye which is 
left in this state is not to be looked upon as cured; for although 
in a few instances no further mischief may ensue, yet in the ma- 
jority the adhesions will become exciting causes ‘of recurrent in- 
flamation. Asa rule, the eye in which iritis has left a partially 
adherent pupil will suffer from iritis again.' The function of the 


1 [Recurrence is also frequent in cases in which no adhesions have been formed. ] 
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muscles of the iris is to alter the diameter of the pupil in response 
to every variation in the quantity of light which falls upon it; 
and an adhesion is a perpetual obstacle to the discharge of this 
function, and serves to check the variation of the pupil abruptly, 
whenever it passes a certain limit. As an almost necessary conse- 
quence, the adhesion becomes a source of irritation, and maintains 
a condition of preparedness to inflame. Accidental injury, over- 
work, or general disorder of the health, finds in the affected iris a 
part in which the natural vital resistance of the tissues is dimin- 
ished, and in which morbid action is readily set up. The second 
attack of iritis, under these circumstances, falls upon an eye in 
which there is a mechanical impediment to the dilatation of the 
pupil, so that the parts of its margin adjacent to the existing 
adhesions must remain in contact w vith the capsule of the lens, 
and are thus liable to be rendered adherent themselves. Under 
judicious treatment, the second attack will generally subside, but 
not until it has added to the evil consequences left by the first. 
When one recurrence has taken place, others are almost certain to 
follow; and each binds down more and more of the pupillary 
margin, until at last this becomes entirely adherent, and there is 
no longer any communication between the anterior and the pos- 
terior chamber. This state is called, not very felicitonsly, “ exclu- 
sion” of the pupil; and before it is produced there is usually a 
good deal of lymph deposited over the anterior pole of the lens, 
and this lymph, as it undergoes shrinkage, drags the pupillary 
margin together and assists In closing the opening. As long as 
the pupil is not entirely “excluded,” as long as there 1s an aper- 
ture even the size of a pinhole, the case may be amenable to treat- 
ment ; but as soon as the pupil is entirely closed a fresh series of 
changes will commence. ‘The quantity of fluid contained in the 
anterior chamber is supposed to be regulated by the balance be- 
tween secretion, and exhalation through the cornea;' and as long 
as the pupil is open the influence of the exhalation extends to the 
fluid in the posterior chamber also. But when once the pupil is 
closed, the fluid in the posterior chamber, although continually 
increased by fresh secretion, has no longer an outlet, and hence it 
rapidly increases the tension of the posterior parts of the eyeball. 
It pushes forward the peripheral or non-adherent zone of the iris ; 
and thus affords early evidence of the exclusion, which may be 
known to exist whenever this peripheral zone is stretched, convex, 
and prominent, while the central or pupillary zone is comparatively 
flattened or receding. Under such circumstances all the tissues of 
the eye, probably already damaged by repeated inflammation, 
undergo speedy atrophy. The iris tissue wastes, the vitreous 
body becomes fluid, the lens becomes opaque and often calcareous, 


1 [Leber’s elaborate researches have shown that exhalation of aqueous bamor 
through the cornea does not take place to any important extent during life, and 
that the principal channel for the removal of the aqueous humor is probably 
through the veins of the cirenlus venosus and of the iris. See Leber, Archiv fiir 
Ophthulmologie, xix, 11, pp 87-185, ] 
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and the retina perishes in the common ruin. There can be no 
more hopelessly spoiled organ than an eye in which recurrent iritis 
has been suffered to run its course unchecked, and to produce its 
ordinary consequences 
It is, therefore, a matter of serious importance, in dealing with 
a first attack of iritis, to prevent the formation of adhesions ; and 
it should never be forgotten that this can be done, with a very 
near approach to certainty, by the early and efficient use of atro- 
pine. When, from any cause, the atropine has not been efficiently 
used in time, ‘and the inflammation subsides leaving an adhesion 
behind, such a condition must not be accepted as recovery. In the 
first place, every endeavor should be made, after the subsidence of 
the inflammation, to detach the adhesion, or if it cannot be de- 
tached to stretch it, by the continued use of atropine. Very con- 
siderable adhesions will sometimes yield if the pupil is kept fully 
dilated and if mercury is cautiously administered. When there 
is no trace of inflammation left, we may sometimes use calabar- 
bean and atropine alternately ; so as to drag the adhesion first one 
way and then another; but calabar-bean is an irritant, and must 
be avoided as long as the slightest abnormal vascularity or sensi- 
tiveness remains. The adhesions should be closely examined with 
a magnifier from time to time, and if they alter, or show signs of 
stretching or giving way, such changes would furnish reasons for 
perseverance in the treatment. If an adhesion, without being 
detached, can even be stretched into a linear band, it may afford 
the iris sufficient freedom of play; but if no change for the better 
is visible within a month, I have never seen it commence at a later 
period. After a month has elapsed, therefore, I do not think there 
is anything to be gained by the continued use either of atropine 
or of mercury for adhesions which have remained all that time 
stationary; and it will then be best to leave the case alone, the 
patient being fully warned of the further risks to which he is 
exposed. It seems probable that the action of mercury may really 
soften and break down adhesions by promoting the absorption 
and removal of the lymph entering into their composition. But 
the action of atropine can hardly be any other than a mechanical 
one; the free portions of iris exerting traction upon those which 
are attached. If this view is correct, it limits the usefulness of 
atropine to the cases in which the free portions distinetly prepon- 
derate over the rest. If two-thirds of the margin of the pupil 
are attached, the traction of the remaining one- third cannot be of 
much avail; ‘and hence, in very extensive or large adhesions, the 
use of atropine alone is scarcely worth trying. Moreover, in these 
cases, I think there is less danger of a secondary attack than when 
there is only asmall amount of adhesion.' In the latter condition, 
the major part of the iris being free, the movements of the pupil 
will be as active as in health, and will be perpetually checked. In 
the former, when most of the iris is bound down, the movements 


1 [This opinion is, we think, questionable. ] 
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are rather prevented altogether than arrested after they have com- 
menced, and the same amount of irritation is seldom produced. 

The effect of adhesions in producing secondary iritis may proba- 
bly depend somewhat upon their precise position with regard to 
nervous filaments, and somewhat also upon personal peculiarities. 
As both of these are uncertain elements, and as, in a few cases, 
secondary iritis does not occur, no operative interference with the 
adhesions left by a first attack can, generally speaking, be recom- 
mended. Perhaps the only exceptions to this rule are furnished 
by patients who are about to undertake long voyages, or to travel 
in countries where they might not, in the event of a recurrence of 
their malady, be within reach of skilled treatment. But after a 
second attack of iritis has taken place, there is no longer any 
reasonable prospe@f of escape from others; and the conditions 
previously existing become wholly altered. If the disease be 
suffered to run its course unchecked, it is probable that total and 
incurable blindness will be produced in the course of a few years 5 
and the only way in which this danger can be obviated is by the 
detachment of the adhesions, or by the performance of an iridec- 
tomy. : 

Detachment of adhesions may be accomplished in two ways,— 
either by the operation of Mr. Streatfeild, or by that of Dr. Passa- 
vant. 

Mr. Streatfeild’ 8 operation, to which he has given the name of 
“ corelysis,” is performed by making with a cutting needle a punc- 
ture through the cornea, about midway between its summit and 
its margin, at a point opposite the adhesion to be detached. The 
needle should be withdrawn without loss of aqueous humor.' 
The “corelysis hook,” a fine and narrow spatula with a notch 
on one side, 1s introduced through the puncture, carried between 
the lens and the iris, and so manwuvred as to engage the adhe- 
sion in its notch, and to break or cut it by traction across the 
pupil towards the puncture. For my own use I have had Mr. 
Streatfeild’s instrument modified by bending the spatula, so that 
it may be introduced on the nasal as easily as on the temporal side 
of the cornea, and also by enlarging the notch sufficiently to allow 
of its edges being somewhat sharpened, so that it may cut through 
a band instead of dragging or tearing it. Dr. Passavant’s opera- 
tion consists in detaching” the adhesions by forceps traction, in a 
direction towards the ciliary region instead of away from it. He 
makes a small incision with an iridectomy knife in the corneo- 
scleral junction, on the same side as the adhesion, and, so to speak, 
behind it. He then introduces forceps like common iris forceps, 
but without sharp teeth, so that they pinch without piercing, 
seizes a fold of iris just behind the adhesion, and draws it towards 
the wound, as if he were going to draw it out for an iridectomy. 
As soon as he sees the adhesion yield, he ceases his traction, suffers 


1 [Some loss of aqueous humor is inevitable, the anterior chamber becomes refilled, 
however, in the course of a few minutes. ] 
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the forceps to expand, and withdraws them empty. If a portion 
of iris should prolapse through the wound, it is replaced by gentle 
rotatory friction through the closed lids, or, if that should fail of 
effect, by the extremity of a blunt probe. The eye, after either 
operation, is bandaged and treated in the ordinary manner; and 
is brought as soon as possible under the full influence of atropine 
in order to dilate the pupil and to prevent reunion of the adhesions. 

I have practiced both these methods very frequently, and my 
experience of them has induced me to abandon that of Dr. Passa- 
vant entirely,' and to reserve that of Mr. Streatfeild for the cases 
in which there is only one adhesion, or two placed near together, 
and in which there are strong cosmetic reasons for avoiding i ivi. 
dectomy. Upon a pretty girl with blue irides and well-opened 
eyes, to whom an iridectomy, even at the uppeg part of the circle, 
would be a serious blemish, I should perform corelysis; but I 
think I should hardly do so under any other circumstances. It 
is a fault common to both operations that they must be repeated 
nearly as many times as there are adhesions to be dealt with. 
When two adhesions are near together, they may be torn through 
by forceps traction from a point between them, or may be included 
in one sweep of the corelysis hook; but, if they are too far apart 
for either of these procedures, they will generally require distinct 
operations, separated by a suflicient interval of time. For every 
adhesion there must be,a point from which the traction ought to 
be made in order to be most efficacious ; and 1f a second or even a 
third adhesion can be reached from the original wound, yet the 
hook or forceps will act at a mechanical disadvantage in detach- 
ing it. Moreover, however fully the eye may have been brought 
under the influence of atropine, the evacuation of the aqueous 
humor, and the irritation of the iris by instruments, will produce 
contraction of the pupil, by which the exact position of any re- 
maining adhesions will be concealed; and it is not prudent to 
make casts with a hook in the mere hope of catching something, 
or to pinch up the iris here and there without good reason. In 
such an eye as that shown in Fig. 70, page 275, at least three 
operations would be required by either method ; and these could 
not be prudently performed with less than a fortnight’s interval 
between each two of them. Three operations and eight weeks of 
treatment, even without allowance for failures or complications, 
constitute a prospect of which a patient might well hesitate to 
avail himself, and which few surgeons could recommend with suf- 
ficient persuasiveness to render it attractive. 

A still more serious fault, also common to both methods, is that 
the adhesions, when detached, often reunite whilst the external 
wound is healing, so that the objects of the operation are entirely 


1 [Dr. B. Joy Jeffries, of Boston, Mass, who has given Passavant’s operation a 
somewhat extended trial, reports very favorably upon it, both as regards its free- 
dom from danger and the perfection of its results. We have not performed it, for 
the reason that, with the author, we prefer a small iridectomy in such cases as 
seem to demand operative interference ] 
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defeated. Lastly, in more than one case, I have seen opacity ot 
the crystalline lens produced by the traction. If this had only 
occurred after Mr. Streatfeild’s method, I should have suspected 
that I might unconsciously have injured the capsule with the 
point of the hook. But IT have seen the same result follow the 
use of the forceps, which were separated from the lens by the iris, 
and never entered the region of the pupil at all; and Lam there- 
fore compelled to believe that the capsule itself may sometimes 
tear instead of, or together with, the adventitious band. Dr. 
Passavant’s method, moreover, labors under a disadv antage which 
is all its own; namely, that adhesion is liable to take place be- 
tween the cicatrix of the wound of entrance and the peripheral 
part of the iris. Such an adhesion might be both concealed and 
unsuspected ; but # would not be any the less likely to occasion 
future attacks of inflammation. On the whole, therefore, my 
experience of detachment i8 unfavorable; and I cannot at all re- 
echo the praisé which has been bestowed upon each of the methods 
which I have described. In order to diminish the traction upon 
the bands, I devised the cutting-hook in lieu of Mr. Streatfeild’s 
blunt one; and by means of the cutting-hook I think a single ad- 
hesion may often be safely and certainly divided, with only a 
small chanee that it will reunite. But when the adhesions are 
multiple the chances of reunion are greatly increased, and the 
risks of producing new peripheral adhesions, or opacity of the 
crystalline lens, are so serious that they should by no means be 
disregarded. 

Prom the foregoing objections, the remaining resource, iridec- 
tomy, is wholly free; and it has the additional advantage of being 
of almost certain efficacy in preventing the recurrence of iritis. 
Even if it should fail in this, it will at least prevent exclusion of 
the pupil by any ordinary attacks, inasmuch as a large gap in the 
peripheral | ortion of the membrane is hardly ever (if ever) filled 
up and dragged together by lymph, except when the operation is 
performed in the course of irido-choroiditis, and fails to arrest it. 
It matters little what part of the iris is removed, and it is not at 
all necessary, nor in any way specially advantageous, to remove 
the adherent portions. The effect seems to be produced by break- 
ing the continuity of the [sphincter pupille] muscle; and hence 
the operation may be localized with reference to two main consid- 
erations, vision and appearance. If the natural pupil is obscured 
by lymph, the artificial one made by the iridectomy should be 
placed where it will be most useful for visual purposes; that is to 
say, downwards and inwards, directly inwards, or directly down- 
wards. By choice, under these circumstances, the part excised 
should not include an adhesion; because this, when detached, is 
liable to leave a patch of hardened lymph and uveal pigment upon 
the surface of the capsule, and these residua would themselves in- 
terfere with sight. When the natural pupil is clear, and the 
vision nearly normal, the iridectomy should be made directly up- 
wards, where it will be at least partly and sometimes entirely 


IRIDECTOMY. 289 


concealed by the upper lid; and it is then a matter of absolute 
indifference whether the part to be removed is adherent or free. . 
My experience of iridectomy performed after a second attack of 
iritis, and when this has wholly subsided, as a means of preventing 
further recurrence, is now large, and it is altogether favorable. I 
have never seen the operation followed by any kind of ill-conse- 
quence, and I have scarcely ever seen it fail of its object. When 
both eyes have been affected, I have in several instances operated 
at first only on the worse of the two, with the ordinary result that 
it soon became the better of the two, and that its increased use- 
fulness and comfort brought the patient back with a request that 
the other might be similarly treated. In many persons the exist- 
ence of an adhesion, while the iris is entire, is attended by painful 
sensations of dragging, and by congestion of the eyes after even 
moderate use of them, long before recurrent inflammation is pro- 
duced. These consequences are at once relieved by the iridectomy. 
After several attacks of iritis, in some of which the choroid and 
vitreous have probably to some extent participated, and when the 
greater part of the pupil is adherent, the performance of iridectomy 
is the only resource open to the surgeon. Under these circum- 
stances, however, the amount of benefit to be obtained from it 
must depend upon the actual condition of the organ, and the opera- 
tion is no longer entirely free from risk. Several years ago, I 
iridectomized both eyes at once for a woman who had frequently 
suffered from iritis, and who was the subject of constitutional 
syphilis. Her pupils were nearly excluded, and her sight was very 
bad; the state of the two eyes being almost precisely the same. In 
one of them all went well, considerable permanent improvement 
of vision was produced, and there has since been no more inflam 
mation. In the other, sloughing of the cornea took place, followed 
by suppuration and entire destruction of the eyeball. [have lately 
heard of an instance in which the operation, also in a syphilitic 
patient, excited very severe inflammation, with effusion of lymph 
to such an extent that the anterior chamber was almost filled by 
it. Still, such misadventures are exceptional ; and it is generally 
fair to say to a patient that iridectomy affords the only chance of 
preserving his remaining sight, and that it is attended by only an 
infinitesimal danger of hastening its extinction. Under such etr- 
cumstances it 1s judicious to operate on one eye at a time, and to 
begin with that which is least useful. Theiris will often be found 
friable and rotten, and firmly adherent to the capsule of the lens, 
so that the anterior layer will tear away in shreds, leaving behind 
a layer of lymph and pigment which may still prevent the passage 
of light. In order to obtain an opening, in such cases, it 1s neces- 
sary to let the iris forceps expand widely, and to pinch up as large 
a fold as possible, in the hope that it may cohere, and that some 
part of it may come away entire, leaving the anterior capsule free. 
As all things human may have at least two issues, so even a 
first attack of iritis does not invariably follow the favorable or 
partially favorable course which has hitherto been described. If 
19 
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the malady has been neglected at the outset, or, still more, if it has 
been maltreated by nitrate of silver drops or in any other manner, 
or possibly in certain constitutions, it is apt to pass into a chronic 
state, to spread to the ciliary body and the choroid, and to place 
the sight j in the greatest peril. I have never seen such a course of 
events when atropine has been properly applied from the begin- 
ning; but I am not prepared to say that even then it might ‘not 
occur. In iritis which implicates the choroid we find generally | 
that the pupil is contracted and entirely resists atropine; that 
dilated bloodvessels may be seen, if the cornea and aqueous humor 
retain even a moderate degree of transparency, upon the surface 
of the iris itself; that the ciliary region is somewhat tender to 
the touch ; that the hyperemia is more pronounced, both in the 
conjunctiva and in the sclerotic pericorneal zone, than in simple 
iritis; that large and tortuous veins may be discovered emer ging 
from the globe at a short distance from the corneal margin, and 
passing back under the conjunctiva to the equator; and that the 
impairment of sight is greater than can be explained by the lymph 
deposits in the pupil, or by the turbidity of the media in front of 
it. Among these symptoms, the disproportionate impairment of 
vision is at once the most significant and the most alarming. It 
may be explained, to a limited degree, by turbidity of the vitreous 
body, but it depends, when more marked, upon disturbance of the 
perceptive elements of the retina. The layer of rods and cones is 
separated from the choroid only by the layer of pigmented pave-_ 
ment epithelium (Fig. 4, page 27), and a very small amount of 
choroidal effusion-would interfere with the function, and even 
with the nutrition, of the delicate structures upon which sight 
essentially depends. For this reason it is characteristic of cho- 
roidal affections that they impair vision more rapidly and more 
permanently than those of the retina itself, which often appear to 
be limited to the comparatively unimportant connective tissue of 
the fibre layer. The tension of the eyeball in irido-choroiditis is 
seldom even temporarily increased ; and, as the disease progresses, 
softening soon becomes evident. The ultimate tendency is to de- 
struction of sight by wasting of the eyeball, and by complete sepa- 
ration of the retina from the choroid by effusion of lymph or 
serum. The effusions which take place in the choroid itself not 
unfrequently undergo calcareous degeneration, and in course of 
time they are sometimes converted into true bone, furnished with 
Haversian canals. 

When choroiditis is grafted upon an attack of iritis which has 
been under observation and skilful management from its com- 


cS 
mencement, the case is well-nigh hopeless; and the surgeon has 


to witness the effects of a process against which he is almost 
powerless to contend. But if, as sometimes happens in hospital 
practice, we see irido-choroiditis which has not been treated, or 
which has been maltreated, there may still be a chance, although 
not a large one, of arresting the morbid process, and of preserving 


a useful amount of vision. Our resources for this purpose are 
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much the same as in the more severe forms of iritis, and their 
employment should be governed by the same principles. Unless 
there should be some special contraindication, the constitutional 
effect of mercury should be obtained as rapidly as possible. Pain 
should be subdued by anodynes. The strength should be supported 
by well-chosen diet; strict repose and protection from all irritants 
should be enforced ; and any constitutional conditions which may 
be contributary to the disease should receive their due share of 
attention. 

It being impossible, in such cases, to remove by atropine the 
occlusion of the pupil, and generally impossible even to modify it, 
the performance of iridectomy was long ago suggested as a means 
of attaining the same end ; but | believe that this operation, when 
practiced in the acute stage of the disease, is never of the least 
benefit. It is generally attended by very free bleeding from the 
iris, so that the anterior chamber becomes filled by a coagulum, 
which conceals the iris and pupil, often occasions great irritation, 
and is only very slowly absorbed. Next, however large a piece of 
iris may be removed, the resulting gap, a8 soon as it can be seen 
for the blood, will be found to have diminished in size; and its 
margins will ‘gradually be dragged together by lymph until the 
original occlusion is restored. ‘The benefits sought from iridec- 
tomy may, I believe, be better and more certainly attained by 
frequently repeated paracentesis.' If the anterior chamber be tap- 
ped and its contents evacuated, in the manner already described, 
and if the puncture be reopened with a probe sufficiently often to 
prevent it from healing, there will be no effusion of blood to do 
mischief, but a constant drain of fluid, which must be supplied 
from the distended veins of the eye, and which must in some 
degree diminish their congestion. ‘The little wound is too insig- 
nificant to be hurtful, and the advancement of the lens and iris, 
consequent upon the frequent withdrawal of the aqueous humor, 
may prevent injurious pressure from being exercised by the fluids 
behind them. If improvement should take place, it is manifest 
that an iridectomy will eventually become necessary for the resto- 
ration of sight ; and it should be performed during the first distinet 
remission of the inflammatory symptoms, before ‘the lymph which 
has been effused in the stroma of the iris has had time to become 
a source of fresh mischief by the traction consequent upon its 
shrinkage. After the iridectomy, the treatment must be con- 
tinued on the same general principles as before; and it will fre- 
quently be some months before the effused matters are fully 
absorbed, the media transparent, and such an amount of sight 
restored as the injury done by the inflammation inay permit. “It 
is not uncommon for the lens to be rendered opaque, and to require 
eventual removal; and, even then, a subsequent iridectomy may be 
needed ; but these phases of the case will be more appropriately 
discussed in the chapter upon cataract. During the subsidence 


1 [Advocated by Dobrowolski, Klinische Monatsblitter fiir Augenheilkunde, 1868. ] 
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of the disease, and the period of the absorption and removal of 
morbid products, the most important questions to be considered 
will usually have reference to the continuance or disuse of mereury, 
and these can only be determined by watching its action in each 
individual case, or, sometimes, by tentatively “withholding it for 
short periods of time. 

It is manifest that inflammation of the iris and choroid can 
hardly exist without inflammation of the intervening ciliary body, 
“ eyclitis,” as this affection has been somewhat clumsily called. 
But in some cases the eyclitis is a subordinate, while in others it 
is a prominent symptom; and in the latter class there is great 
danger of the occurrence of « sympathetic ophthalmia ;” that is to 
say, of the excitation of an insidious and almost invariably de- 
structive irido-choroiditis in the previously unaffected eye. Such 
an event is most frequent when the original inflammation was 
traumatic in its origin, and especially when the ciliary body has 
itself been injured, and is therefore primarily affected, the iritis 
and choroiditis being both secondary phenomena. We hav e, there- 
fore, come to regard sympathetic ophthalmia very much as a result 
of injury ; but it would probably be more accurate to regard it as 
the result of eyclitis, of which condition injury is pro bably the 
most frequent cause. It would be very difficult, indeed inrpossi- 
ble, to determine with any certainty whether some cases of double 
eye disease are sympathetic, depending upon reflected nervous in- 
fluence ; or constitutional, depending upon some diathesis or other 
general. cause. In many forms of keratitis, and very frequently 
in glaucoma, we see a second eye attacked in the same manner as 
its tellow, but later in point of time. In the traumatic cases we 
infer nervous sympathy ; first, because the sequence of the phe- 
nomena is too constant to be due to any accidental coincidence 
secondly, becanse no diathetie or other like influence can be com- 
mon to the many dissimilar people who sustain injuries; thirdly, 
because the timely removal of the eye which has been hurt will 
prevent the effect from being produced. But I think these same 
data should rather incline our minds towards the belief that sym- 
pathetic affections may be more common than is generally sup- 
posed ; and I never see an irido-choroiditis in which cyclitis was 
the primary mischief, or in which it becomes the prominent symp- 
tom, without feeling ‘that the safety of the remaining eye is very 
seriously imperilled, and that the practice habitually followed after 
injury would be by far the safest to pursue. The ciliary body is 
richly endowed with nervous filaments; and the most important 
evidence of its being acutely inflamed is afforded by its becoming 
very tender to the touch. It is seldom acutely painful when left 
unmolested ; but if the patient winces at slight pressure upon it, 
either by the finger through the eyelid, or by the direct applica- 
tion of a probe to the conjunctiva, there can seldom be any doubt 
that it actively participates in the morbid processes which are 
going on around it, and that its nerves are irritated accordingly. 
There is much evidence that irritation of a ciliary nerve is the 
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starting-point of sympathetic disease; and hence this localized: 
tenderness should never be regarded with indifference, especially 
if it continues after the subsidence of other acute symptoms. Its 
presence would not eall for any special treatment other than the 
use of morphia; but it would certainly call for special watchful- 
ness. Sympathetic ophthalmia comparatively seldom occurs in 
the well-to-do classes, among whom it is generally anticipated and 
prevented ; and in hospital ] patients any stage of premonition has 
too often passed away before advice 1s sought. But there is a 
certain amount of evidence, which was increased by the experience 
of the Franco-German war, that an outbreak of actual intlamma- 
tion in the second eye is commonly preceded by a tendency to 
lacrymation, by slight impairment of sight and of accommodation, 

and by the phenomenon known as ‘ interruption of vision,’ which 
may be defined and explained in the following manner: 

In ordinary continuous vision with two eyes, there are many 
reasons for believing that although they are alway s acting in con- 
cert, yet that they relieve each other by being, so to speak, active 
or essential, and passive or complementary by turns. [f both eyes 
are fixed on a small distant point of light, such as a distinctly visi- 
ble and tolerably isolated star, this can be kept in view as long as 
may be wished, or until the muscles are tired of maintaining the 
necessary direction of the gaze. But if one eye is closed while the 
star is fixed with the other, the star will ina short time vanish, 
to be recovered after a while; when, if it is again fixed with the 
same eye, it will vanish more quickly than before. The explana- 
tion seems to be that the retina of the one eye becomes function- 
ally exhausted at the spot on which the image of the star falls, 
and thus insensitive to the image until restored by a period of rest. 
When both eyes are employed, each takes up the active seeing in 
its turn, and so relieves its fellow 

The loss of the star by the single eye is called “interruption of 
vision,’ and a similar phenomenon is common to all one-eyed per- 
sons who have to gaze fixedly at any single point or small surface. 
Generally, however, the interruptions chime in with natural inter- 
missions of effort, and are hardly noticed as sources of inconveni- 
ence When they become so, when “interruption” noticeably 
interferes with the business of life, it is said cften to be an early 
and important indication that the eye so atlected is sympatheti- 
eally irritated by the other. 

It is manifest that the symptoms above described, which may 
be summed up under the general heading of functional impair- 
ment of the sound eye, can hardly be manifested during the acute 
stage of irido-choroiditis, when the sound eye is plac ed in a state 
of functional rest as an essential condition to similar rest of the 
diseased one. They come into prominence at a later stage, when 
a patient with an eye crippled by inflammation, but still partially 
recovered, is returning to the duties and employments of life. In 
such a case, especially if the crippled eye is tender to the touch in 
the ciliary region, [ never hesitate to urge its immediate removal, 
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‘whether it has originally sustained injury or not. The same advice 
should be given, I think, in cases in which one eye has been damaged 
or spoilt even many years previously, and in which functional im- 
pairment of the other becomes manifest after a long period of time. 
{ think I have seen instances in which sympathetic irritation has 
been due to ossification of the choroid in eyes which had long been 
useless ; and I should always think it desirabie to remove a seri- 
ously damaged eye, even if it still retained some imperfect vision, 
rather than to run any risk of sympathetic inflammation. When 
this condition is fairly developed, even partial recovery can scarcely 
be expected once ina hundred cases. if the damaged eye has been 
contused or wounded, the necessity for removing it, under such 
circumstances, is now universally acknowledged ; but when it has 
only suffered from idiopathic irido-choroiditis the authorities speak 
with a somewhat less certain sound. In cases of injury it 1s com- 
mon to perform enucleation at an early period, long before danger 
from sympathy commences; and [ am disposed to think that this 
would also be the best practice i in many cases of inflammation. The 
patient would in this way be spared a tedious illness, and would 
be rescued from the danger of a great calamity. If sympathetic 
ophthalmia is once set up, its treatment will not be different 
from that of ordinary irido-choroiditis, but it is far less frequently 
even partially successful. Enucleation of the eye originally dis- 
eased or injured is then always practiced; but 1 have never seen 
any evidence of benefit from the proceeding: Before the second 
eye is attacked, the irritation from the first must have worked 
some change in the nervous centres; and it is probably from the 
nervous centres that the secondary morbid action proceeds. As 
long as the second eye 1s sound, the removal of the first will afford 
safety ; but when once the second is aftected the removal of the 
first is at least of doubtful utility. 

The consideration of the peculiarities of traumatic iritis or irido- 
choroiditis, and the methods of performing enucleation of the eye- 
ball, may be appropriately deferred to the Chapter on Injuries; 
and the description of the operation of iridectomy may in like 
manner be deferred to the Chapter on Glaucoma. 


? (Enucleation, even at this stage, has appeared to us to do positive good in several 
instances; it should certainly be performed even though it prove in most cases un- 
availing. | 
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Tue word Cataract, like many others in common use, preserves 
the memory of an erroneous belief which has long since passed 
away. It was first applied under the impression that the blind- 
ness which it denoted was caused by an opaque curtain, which 
descended like a cataract behind the pupil, and shut out the world 
from the eye. In time, when the true nature of the affection be- 
came better known, opacity of the lens was usually described as 
“true” cataract ; and a a great number of other forms of occlusion 
lymph, or by opaque capsule—were distinguished 
as “false” cataracts of various kinds. Of late years, however, 
this nomenclature has fallen into disuse. The several forms of 
“false” cataract are now described in accordance with the actual 
changes present in each case ; and the term “ cataract ’—no longer 
with the pretix “ true ’—is only used to denote opacity of the crys- 
taliine lens or of its capsule. 

In this sense, cataract is an affection which is met with at any 
time, from infancy to old age; and more frequently at these ex- 
tremes than at any of the intervening periods. The cataract of 
infancy may be either congenital or acquired ; that of childhood 
is generally of the variety called « jaminar, ’ which is perhaps often 
congenital, but overlooked during the earlier years of life; and 
the cataract of senility is either nuclear, or cortical, or both. In 
addition to these forms, we have also traumatic cataract. If the 
capsule is in any way pierced or lacerated by an injury, so that the 
aqueous humor gains access to the substance of the lens itself, that 
substance becomes turbid or opaque, with a rapidity proportionate 
to the extent of the injury and to the softness of the lenticular 
tissue. Such a result is frequently seen after incised or punctured 
wounds of the eyeball, and it may also be brought about by blows 
or shocks, without any external solution of continuity. 

In the obviously congenital forms of cataract, it is seen soon 
after birth that the pupil of the eye, instead of having its natural 
blackness, is of a white or bluish-white color; and dilatation of 
the pupil discovers that this coloration is uniform. When the 
child is old enough to “ take notice,” it is found that he will fol- 
low light with readiness and certainty, but that he has no vision 
of objects. In such a state the lens is disorganized throughout, 
and is sometimes found to have undergone entire disintegration 
and softening. It is probable that there are also less advanced and 
less conspicuous forms of the same condition, which become more 
developed after birth ; for we meet with children four or five years 
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old in whom the lenses are of a uniformly imperfect transparency, 
but yet not white enough to attract the notice of superticial ob- 
servers. In such instances there is perception of objects as well as 
of light; and the defective vision does not become remarkable 
until it interferes with the beginnings of education. 

The acquired cataract of infancy is one of the results of neglected 
purulent ophthalmia, in which central ulceration of the cornea, 
generally with perforation, has taken place. In these cases, if the 
ulcer heals firmly, and the turbidity of the cornea disappears, we 
see in time a small round white spot in the centre of the pupil; 
and sometimes this spot is a little pyramid, the base of which is 
adherent to the anterior capsule, while the apex projects forwards 
through the pupil towards the cornea. <A flat white spot is gen- 
erally’ very small, seldom larger than the section of a stout pin; 
but the pyramidal form may often have a base a line or more in 
diameter. These cataracts are said to be “capsular ;” and they 
are so in the sense that they consist of a deposit which is external 
to the capsule, and that the lens-substance is not implicated. It 
is believed, however, that the capsule itself is seldom opaque in 
such cases, ‘and that the deposit is merely adherent to it. The 
history of the formation seems to be that, during the course of the 
purulent ophthalmia, a patch of lymph is left upon the capsular 
surface; and that upon this lymph some of the saline constituents 
of the aqueous humor are afterwards thrown down. If there is a 
small and nearly central perforating ulcer, the lens capsule must 
come into contact with the perforation as the aqueous humor 
escapes; and, when the perforation is once more closed, the re- 
accumulation of fluid will detach the lens from the cicatrix. In 
such a case, if only a small quantity of lymph is adherent to the 
capsule, only a small quantity willbe carried away ; but if a larger 
quantity is adherent, it is easy to understand how this may be 
dragged out by traction, and made to assume a pyramidal form 
with its apex forwards, before it will break from its corneal attach- 
ment. Then, in course of time, the lymph serves as a nucleus 
upon which saline matters may be deposited; and the resulting 
cataract, whether flat or pyranidal, consists eventually of a sub- 
stratum of lymph, among which calareous particles are interwoven.! 


1 [The microscopic examination, by H. Miiller, of central anterior, and pyram- 
idal cataracts. and by Schweigger, of a ease of pyramidal cataract, shows that in 
both the deposit is within the “lens capsule, and that the anterior lavers of the lens 
in its central region are more or less implicated. The formation of the central 
opacity would seem to be due, therefore, to changes in the nutrition of the an- 
terior layers of the lens, dependent upon somewhat prolonged contact of the capsule 
with, or perhaps upon its adhesion to, the posterior surface of the cornea; in the 
pyramidal form it would seem that such adhesion has occurred, and has persisted 
long enough both to effect a dragging forward of the centre of the capsule, and to 
admit of changes in the anterior Jaminz of the lens, sufficient to maintain perma- 
nently the conieal form of the protuberance. The opacity of the cone and the 
occurrence of cholesterin or of calcareous salts in its substance, are, therefore, to 

2 explained as results rather of retrogressive changes in the involved portion of 
the lens, than of deposit of saline matters from the aqueous humor.—See Schweig- 
ger, Handbuch der speciellen Augenheilkunde, \st ed., pp. 851-38. ] 
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Either from the small amount of saline matter contained in the 
aqueous humor, or else from a change in its condition, the deposi- 
tion shows little or no tendency to increase after the period of 
infancy has passed, and these forms of cataract, by the time they 
can be recognized, may be regarded as practically” stationary. 

In laminar cataract, the opacity is limited to a thin layer of 
lens tissue which surrounds a transparent 
nucleus, and is itself surrounded by trans- Fig. 72. 
parent cortical substance, thus occupying the 
position of the dark line ain Fig. 72. The 
opaque patch is always circular when viewed 
from the front, and is of variable diameter, so 
that it is surrounded by a narrower or wider 
belt of transparent lens tissue. ‘The opacity 
itself is seldom very dense, and is of a bluish- 
gray color when seen by reflected light. The 
surrounding belt may be perfectly transparent, 
or may be more or less dotted or striped by 
opaque points or lines. The condition is probably, at least in its 
origin, congenital ; but it seldom attracts notice until childhood 
is somewhat advanced. Mr. Hutchinson has lately shown that it 
is often associated with a deformity of the teeth, differing from 
that of inherited syphilis, but equally characteristic in appearance.' 

Unlike the preceding varieties, the cataract of advanced life is 
neither a malformation nor a result of disease, but is purely a de- 
generation—an expression of gradual failure of the power to renew 
the lens fibres in their transparency. In a certain wide sense, it is 
probably a natural degeneration ; that is to say, one which would 
always occur, as part. of the process of decay, if life were suffi- 
ciently prolonged. Of the causes that determine its early, or, so 
to speak, premature occurrence in some persons, we have little 
knowledge. We know that diabetes must be numbered among 
these causes; and we know that cataract is often preceded or at- 
tended by evidences of disturbance of the ordinary balance of the 
circulation within the eye. The experiments of Dr. Richardson 
render it probable that the influence of diabetes is not so much 
due to the artificial senility which it occasions, as to an increase in 
the density of the fluid by which the lens is surrounded, and from 
which it derives its nutriment; and the influence of disturbed 
circulation, especially in the common form of retarded admission 
of arterial blood, and retarded escape of venous blood, must be too 
obvious to need explanation. But a great number of cases of 
catarac eat majority, cannot be referred to 
either of these conditions. The change takes place in persons of 
both sexes, in the robust and in the feeble, in all ranks and condi- 
tions, and in no apparent connection with antecedent habits or 


A 


1 [This association of laminar cataract with deformity of the teeth, similar to that 
frequently observed in rachitis, was pointed out by Horner.—See Klinische Monat. - 
blatter fiir Augenheilkunde, 1865. ] 
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occupations. My own experience leads me to the belief that it is 
often promoted by an inherited tendency ; but lam not acquainted 
with any conclusive evidence upon this point. Such evidence 
would, indeed, be hard to obtain, partly from the lapse of time 
Hemason the ‘eiienice of the affection in one generation and in 
the next, partly from difficulties of diagnosis which have only re- 
cently been overcome, and partly from the lax manner in which 
the word cataract was employed when the parents of the genera- 
tion now passing away were themselves subjects for the art of the 
surgeon. , 
As seen in persons who are past middle-age, the degeneration 
constituting cataract occurs in two principal forms, which aftect 
respectively the nucleus or the cortex of the lens. Between the 
portions thus named it is not possible to draw any line of demarca- 
tion; for in all periods of life the centre of the lens is somewhat 
firmer than the exterior, and with advancing years the hardness 
of the central portion increases, and it assumes at the same time 
a somewhat yellow tint.” When the lens of an aged person is 
examined, it is found that a certain quantity of the outside of it 
may be readily rubbed off or washed away, while the rest remains 
firm and coherent. This latter part is called the nucleus, the 
former the cortex. In different persons the relative proportion 
between the two parts differs greatly, the nucleus being sometimes 
small and the cortex abundant, or the nucleus voluminous and the 
cortex scanty. When cataract is seated in the nucleus, it is but 
a continuation or exaggeration of natural changes, a sclerosis or 
drying and hardening of the fibres, attended by progressive deep- 
ening of color and byt an increasing obstacle to the passage of light. 
The centre of the lens becomes yellowish-brown, more or less 
opaque, and horny, but is surrounded by a cortical ‘layer which is 
still transparent. When cararact commences in the cortex, it is 
first seen as an opaque whitish striation, with a tendency towards 
softening and eventual liquefaction ; and it leads ultimately toa 
state in which a small and hard nucleus is surrounded by a milky 
fluid derived from the degenerated remains of the external layers. 
In all elderly persons, the pupil of the eye loses, in greater or 
less degree, the characters of blackness and brillianey which it 
possessed in youth, and assumes a grayish or greenish appearance. 
This change is due to two principal factors—first, to the senile 
coloration of the lens already mentioned, and, secondly [in some 
cases], to alterations in the fundus oculi (as by atrophy of the optic 
disk or of the choroid, or by absorption of choroidal pigment), which 
cause an unusual quantity of light to be returned to the observer. 
The appearance is not necessarily associated with any impairment 
of vision, and is often seen in a marked degree in patients who 
seek advice on account of presbyopia only. It is often seen, also, 
in those whose sight is failing, and then, if conspicuous, it may 
present a deceptive resemblance to cataract. Hence, in the writ- 
ings of surgeons of the pre-ophthalmoscopic era, we find much 


pains bestowed not only upon an account of the signs of cataract 
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itself, but also upon the differential diagnosis between cataract and 
glaucoma; and the marks supposed to indicate these two aftec- 
tions were not uncommonly printed in parallel and contrasted 
columns, the better to impress them upon the mind of the reader. 
After all, the differences which were thus enumerated were not 
entirely trustworthy, and some of them were of a kind to baffle or 
elude verbal description. Prior to experience, it is scarcely con- 
ceivable how difficult to the unaided vision, may be the diagnosis 
of senile cataract ; and how white may be the aspect of the pupil, 
when the lens 1s yet perfectly transparent. I was once asked, by 
an accomplished physician, to go some fifteen or twenty miles to 
perform cataract extraction, upon a patient whom I had never 
seen. I expressed a wish that the patient should visit me in the 
first instance, so that there might be no question about diagnosis 
on the day of operation; but to this proposal my friend demurred, 

saying that I might surely rely upon him in so simple a matter. I 
carried my point, and he brought me an elderly lady who was 
almost blind, and whose pupils were of a curiously milky aspect. 
She had simple chronic glaucoma, with some atrophy of the cho- 
roid as well as of the optic nerves, so that the light entering her 
eyes was returned from white surfaces of considerable extent. But 
Iwas able to prove to the physician, by the aid of a demonstrating 
ophthalmoscope, that her lenses were as clear as his own, and to 
show him the finest details of her optic nerves and retine. I have 

little doubt that the error into which he fell was, at a compara- 
tively recent period, by no means an uncommon one; and that 
many of the eyes which were operated upon for cataract, even in 
the first half of the present century, were, in truth suffering from 
some very different affection. It is this belief, which makes me 
regard the older statistics of cataract operations as records which 
do not possess more than a limited and uncertain value. 

Nous avons changé toutela. By the aid of the ophthalmoscope, 
the bare fact of the presence or absence of cataract, in the former 
case even in its earliest stages, may be discovered with such readi- 
ness and certainty that no doubt can be felt upon the point by any 
but the most unskilled or careless observer. The examination 
should be conducted by means of a mirror having only a small per- 
foration, furnished at the back with a magnifying glass of about 
seven inches focal length, and held at about that distance from the 
eye of the patient. When the light reflected from such a mirror 
is thrown upon a normal eye, and when the surgeon looks through 
the perforation, he sees no details of nerve or vessels, but only the 
pupil as a circular field of unbroken illumination, more or less yel- 
lowish or reddish in tint according to the degree of pigmentation 
of the fundus. If the crystalline lens is anywhere opaque, the 
opacity will stop the returning light, and will appear, whatever 
its own color, as a black object on the illuminated circle. Suppose 
a room, well lighted, with a window formed of a single sheet of 
glass, and with a white blind drawn down inside the window. 
An observer, stationed outside in the dark, would see the whole 
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aperture of the window equally illuminated. If the window, in- 
stead of being formed of a single sheet of glass, were formed of 
panes, separated by sash bars, these sash bars, although they might 
be of a white color, would appear to the same observer as black 
lines crossing the aperture. If no blind were drawn down, and 
the objects within the room were themselves visible, they might 
to a great extent obscure or conceal the opacity of the sash bars ; 
and, in the same way, if the surgeon uses the ophthalmoscope 1 in 
such a manner as to obtain an image of the fundus of the eye, 
either actual or virtual, the details of this image may obscure or. 
conceal small opacities in the lens. But when no image is obtained, 
nothing but an illuminated circle, any opacities which may be pres- 
ent, however fine, stand out in bold contrast to the light. In the 
ereat majority of "senile cases, in which the cataract is primarily 
cortical, the opacities appear as wedge-shaped strie, having their 
bases at the periphery of the lens, and their points directed to- 
wards its centre. Their width, their length, their number, and 
the width of the clear spaces between them, are matters that de- 
pend upon the degree of development which the case has attained. 
When the cataract is primarily nuclear, the opacity will be nearly 
central in position, and of an approximately circular outline, most 
dense in the centre, and shading off on every side, but irregularly, 
towards the margin; and it will present less definite contrasts of 
light and shadow than those of the cortical striz. In some in- 
stances, the two kinds of degeneration are both in progress, and 
both nuclear and cortical opacity may be discovered. In the cata- 
ract of childhood, the sectors of the lens are sometimes clouded, but 
separated by intervening lines of transparent hyaline substance ; ; 
and in laminar cataract the main body of the opacity is perfectly 
circular in outline, and is of the same density over its whole extent. 
The transparent belt surrounding it is sometimes perfect, some- 
times broken by dark strive or dots: and, in all varieties, the de- 
gree of apparent blackness of the opacities, whatever may be their 
true color, will depend upon their density, and upon their conse- 
quent power of stopping the returning light. When, however, 
the whole area of the pupil 1s occupied bya dense opacity : through 
which only a very small amount of light can enter the eye, it is 
obvious that the contrasted effects of light and shadow can no 
longer be produced. The opacity will then have only its front 
surface illuminated by the ophthalmoscopic mirror, and this sur- 
face will be seen in its natural color by the reflected light, precisely 
as if the patient were standing opposite to a window. 

In nearly every case of cataract, at however early a stage, or of 
whatever kind, the nature of the malady may be discovered, by 
skilful handling of a snitable ophthalmoscope, without artificial 
dilatation of the pupil. But dilatation, often necessary to the 
attamment of certainty by a novice, is sometimes necessary to 
any one, and is always required before a complete opinion can be 
given about the peculiarities and prospects of an individual ease. 


If cataract is simply nuclear, and if the pupil is small, so as to be 
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filled by the opacity, it is not always easy, without some experi- 
ence, to determine to what cause the defective light penetration 
may be due; and if it is cortical, and as yet peripheral, the points 
of the opaque strie may lie beyond the circle of the pupillary 
opening, and may thus be concealed by the iris when the observer 
looks directly into the eye of the patient. Even if the points of 
opacities do encroach upon_the area of the pupil, it must be re- 
membered that only a limited amount of light can enter the eye 
when the opening 1s small, that hence only a limited amount can 
be returned, and that opacities afford less contrast to a dim illu- 
mination than to a bright one. 

In order, therefore, to conduct the investigation in such a way 
as not to overlook what is present, the patient must be so placed 
as to obtain the greatest natural dilatation of the pupil, and to 
exhibit as much as may be possible of the periphery of the lens. 
The reverse of these conditions will be obtained when the eye 
under examination is directed to the centre of the ophthalmo- 
scopic mirror, so as to receive a pencil of light upon the yellow spot, 
and when the observer looks th rough a small portion of the centre 
of the lens only. The conditions are fulfilled when the eye under 
examination is turned somewhat inwards before the light falls 
upon it, and when the observer, through a. comparatively large 
pupil, looks obliquely towards the margin of the lens. When this 
has been done, the eye should be turned successively in different 
directions, so that other parts towards the margin may also be 
explored; and, if any doubt then remains, the pupil should be 
completely dilated before a positive opinion is pronounced. 

Figures 73 to 8&2, all of them accurate portraits from life, are 
intended to give some idea of the appearances which the ophthal- 
moscope exhibits in such cases, when used in the manner described. 
Fig 73 represents a laminar cataract with transparent periphery, 
and Fig. 74 a laminar cataract in which the periphery has opaque 
striation. Fig. 75 represents a fully dilated pupil, with striee in 
the cortical substance, creeping from the periphery of the lens 
towards the centre. Fig. 76 represents the same eye, with natural 
pupil, but in faulty position. The pupil has contracted in response 
to light falling directly upon the yellow spot, and the striae, al- 
though they invade the diminished area, are scarcely visible 
against its dim illumination. Fig. 77 represents the same eye 
placed obliquely, in such a manner that the pupil does not con- 
tract, and the observer is able to look somewhat behind its mar- 
gin, a position in which the nature of the case becomes clearly 
manitest Fig. 78 represents an eye in which the striew are still 
too much limited to the periphery to be discovered, by any method, 
until the pupil is fully dilated Fig. 79 exhibits the appearance 
of a case of purely nuclear cataract; and Fig. 80 is a portrait of 
the eye of a young woman who was operated upon a few months 
ago in St. Georges Hospital, and in whom, without any opacity 
of the nucleus, both the anterior and the posterior cortex were 

thickly beset with strive. 
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Fic. 73, Fria. 74, 


Laminar Cataract, with opaque striation of 
periphery. 


Fia. 75. Fic. 76. 


Strie of Commencing Cortical Cataract (senile). The same Eye, with the pupil undilated and the gaze 
directed to the front. 
Fie. 77. Fic. 78. 


The same Eye, with the pupil undilated and the gaze Strie of Senile Cortical Cataract in an early stage 
directed laterally. and limited to the periphery of the lens. 


Fic. 79. F ia. 80. 


Nuclear Cataract (senile). Cataractous Striz in both anterior and 
posterior cortex. 
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Besides the possibility that an opacity actually present in the 
lens may be overlooked, there is also the possibility that some- 
thing else may be mistaken for an opacity, or that an opacity in 
the cornea or in the vitreous body may be erroneously referred 
to the lens. I have known more than one instance in which the 
points of eyelashes, intercepting the light, have been at the first 
glance mistaken for striee in the cortex. A very faint cloud upon 
the cornea, such that it is scarcely visible against a background of 
fair iris, often comes into considerable distinctness by its contrast 
with ophthalmoscopic illumination. Such a cloud difters from 
cortical cataract by the absence of striation. and from cataract 
of any kind by its position nearer to the observer, a point to be 
readily determined by the range of motion which it displays. The 
eye, as described at page 102, moves by rotation about a centre 
and therefore, in all its movements, a spot upon the cornea will 

make a larger excursion than one which is seated in the lens. In 
many cases, the corneal spot will move so far that an uninterrupted 
view of the fundus may be obtained by the side of it. Opacities 
in the vitreous, consisting of blood coagula or of flocculi, may de- 
ceptively resemble cataract in some instances, of which Fig. 81 
furnishes a fairexample. The 3 
bodies in the vitreous, how- FIG, 81. 
ever, whatever their nature, 
are usually freely movable, 
whisking about when the eye 
is moved quickly, and sink- 
ing by gravity when it is at 
rest; characters which con- 
trast strongly with the sta- 
tionary and approximately 
central position of nuclear 
cataract. There are a few 
recorded instances of fixed -Flocculi in the vitreous body. as seen by the aid of 
films in the vitreous; but they the ophthalmoscopic mirror. 
would be distinguished by 
their limited excursions as being situated more deeply than in the 
lens; and any remaining doubt might be cleared up by means of 
focal illumination. 

The only other conditions likely to be mistaken for cataract when 
viewed. with the ophthalmoscope are those connected with abnor- 
mal states of the iris. The band of persistent pupillary membrane, 
shown in Fig. 3, page 25, might be supposed to be a line of opacity 
in the cortex ; but a careful examination of its surface by direct 
light would show its attachments and its true character. But the 
most deceptive appearances are those which are left behind by iritis. 
In some cases, when the margin of the pupil has been adherent, 
at two or three points, to the surface of the anterior capsule of the 
lens, the use of atropine may have stretched these adhesions into 
little bands, but may have failed to break them. When the pupil 
is dilated, these bands form opaque lines, which appear black 
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against ophthalmoscopic illumination, and bear a superficial re- 
semblance to cataractous strive. They are shown in Fig. 70, page 
275, and, if this drawing be compared with Figs. 75, 76, and 77, 
page 302, the differences between the two conditions will be plainly 
manifest After iritis, the pupil does not become quite circular, 
its expansion being restrained by each of the bands. The bands 
themselves are manifestly continuous with the structure of the 
iris, instead of being situated in a deeper plane; and they termi- 
nate abruptly upon the lens. They are irregular in shape, and 
they do not present the pointed appearance of the ordinary strie. 
When the pupil has been adherent, and has been detached from 
the capsule by atropine, the adhesions are apt to leave opaque dots 
behind them. These dots are readily distinguishable by being 
always arranged in an approximately circular outline, and, gener- 
ally speaking, by the pres- 
ence of irregularities on 
the parts of the pupillary 
margin which originally 
corresponded with them. 
When seen by direct light, 
they are of a chocolate- 
brown color; so that, even 
apart from the history of 
the case, no doubt ean re- 
ae main if focal illumination 
j Opacities left upon the ans td rial of ene lens ae 18 employed in examining 
by the wid of the ophihalmaauie mito, them. Ng $0 on 
appearance of such a circle 
of opaque dots when seen with the ophthalmoscope; and it may 
be usefully compared with those which show actual adhesions, and 
eataractous strie. 

The cases in which cataract has already arrived at such a degree 
of development as greatly to diminish vision, or even to produce 
absolute blindness, have already been said to present to the oph- 
thalmoscope a general or complete, instead of a partial loss of the 
light usnally returned from the fundus. In other words, the hght 
from the mirror fails to penetrate the eye in sufficient quantity to 
produce by its return a general illumination of the pupillary aper- 
ture; and the nature of the case niust be determined by other 
methods of investigation. In cortical cataract an examination by 
ordinary daylight will usually be sufficient ; but in nuclear cataract 
focal illumination will also be required. 

The opaque strize of the cortical cataract, when seen by direct 
light, are of a white or yellowish-white color; and,as they increase 
and coalesce, this color extends itself over the whole surface of the 
lens, so that the pupil of the eye, speaking very generally, appears 
to be white instead of black. The change takes place at different 
periods in different portions of the lens, so that the color at first 
is seldom uniform, and the cataract presents a more or less flaky 
or mottled appearance, looking sometimes not unlike a dull opal, 
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or a piece of spermaceti. Such variegation is an evidence that the 
cortex still retains some firmness; for, at a later period, when the 
cortex has become fluid, the color will be uniform or milky, and 
the appearance of the surface homogeneous. Sometimes, in such 
eases, particles which are still coherent sink to the bottom of the 
anterior capsule, and are lost to view behind the iris in the natural 
state of the pupil, but may be rendered visible by atropine, or by 
brisk movements of the eyeball. The mobility and subsidence of 
such particles afford, of course, absolute proof of the fluidity of 
the cortex; and it is then sometimes possible to ascertain, by focal 
illumination, that a hard nucleus has also subsided in the same 
manner, ; 

In the purely nuclear cataract, when the hardened and modified 
central portions of the lens are still covered by a transparent cor- 
tical layer, the color of the pupil is usually of a dark yellowish- 
brown, and cases are even recorded in which the nuclear cataract 
is said to have been black. When the ophthalmoscope fails to 
light up the interior of the eye, and when focal illumination dis- 
covers a dark yellow or brown lens, there can seldom be any 
question about the nature of the case; but the diagnosis of black 
cataract may be very difficult. I am not sure that I have ever 
seen one; but a man was admitted into St. George’s Hospital, a 
few years ago, in whose case the question of black cataract arose. 
He was not more than thirty years of age, of good health, with 
blue irides and eyes of normal aspect. Both pupils were equally 
black ; and, save for a very faint perception of light, the left eye 
was blind. He could give no history of the blindness, nor assign 
any date as that of its ‘commencement. The pupil contracted in 
unison with that of the other eye; but when the other eye was 
effectually covered, the reaction to light was very sluggish and 
imperfect. ‘To the light of the ophthalmoscope | the left eye ap- 
peared at first to be absolutely impenetrable; and its pupil, exam- 
ined by focal illumination, was as black as jet. After the fullest 
possible dilatation by atropine, the ophthalmoscope could be made 
to show a very fine crescent of light around the upper and inner 
quadrant of the lens; and the patient was sensible of an unusual 
brightness. Two hypotheses suggested themselves: the first, that 
we ‘might have to deal with a veritable black cataract ; the second, 
that there might be some opaque black substance, possibly a pig- 
mented and degenerated blood-clot, lying behind a ‘perfectly trans- 
parent lens. 1 determined to clear up the doubt by extracting 
the lens, and by having recourse to such other proceedings as 
circumstances might afterwards dictate; but before the arrival of 
the day fixed for the operation, the patient received some domestic 
intelligence of a disquieting character. In consequence of this he 
left the hospital, and has never returned. 

In the eyes of children and young persons, the ordinary forms 
of cataract are always approximately white by focal illumination, 
but unless when they are completely milky, are seldom sufficiently 
opaque to exclude the return of some reddish light from the 
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fundus. As far as I know, there are only two conditions which 
could by any possibility be mistaken for cataract in early life; 
and these are, first, glioma of the retina, and, secondly, a deposit 
of lymph behind the lens. Some years ago, a child was brought 
to the Kent County Ophthalmic Hospital (of which I was in tem- 
porary charge for Mr. Woolcott), who presented a conspicuous 
whiteness of one pupil; so much so, indeed, that a gentleman who 
was present said: “ One can see what that case is across the room,’ 
meaning that it was cataract. The child had been taken to another 
hospital a day or two previously, and there the mother had been 
told that there was cataract, and that, it being then December, a 
needle operation must be performed in the ensuing spring. On 
close examination I found that there was no perception of hght, 
that there was great increase of tension, that the iris was pushed 
forwards into contact with the cornea, and that the almost prim- 
rose-colored opaque homogeneous surface seen through the pupil 
was manifestly: behind a clear lens, the brilliant transparency and 
high refractive power of which were very appreciable. These 
conditions indicated the presence of a morbid growth within the 
eye, and enucleation was performed without ‘delay, the tumor 
proving to be a glioma. More recently, I saw a little girl, nine 
or ten years of age, whose left cornea had been penetrated by the 
prong of a fork. There was a good deal of reaction, an opaque 
white appearance in the pupil, and total loss of sight. The child 
was a patient at the Royal South London Ophthalmic Hospital, 
and was shown to me by a gentleman who was acting as deputy 
for my colleague, Mr. Nettleship,in his absence. In this case, also, 
I was able to satisfy myself that the very manifest opacity was 
posterior to the lens, which was transparent and uninjured; and I 
came to the conclusion that there was some morbid growth, pos- 
sibly a glioma, in the vitreous chamber. I imagined that the 
blindness must have been of longer duration than was supposed, 
that it had escaped observation, and that it had probably been the 
cause, rather than the consequence, of the injury. I was perplexed 
by the fact that there was no increase of tension; but attributed 
ike to the recent corneal wound, and to the still tender and yield- 

ing character of the cicatrix. I advised the early removal of the 
eye; and Mr. Nettleship, who returned within a day or two, per- 
formed the operation. When a section was made, it was found 
that the opacity was posterior to the lens, and that it was pro- 
duced, not by glioma or any other growth, but by a thick layer of 
lymph which replaced the front portion of the vitreous body, and 
was in close contact with the whole surface of the posterior cap- 
sule. In the examination of presumed complete cataract in young 
subjects, therefore, it is necessary for the surgeon to be quite sure 
that the opacity which he sees is really seated in the crystalline 
lens, and not in some deeper portion of the eyeball. 


1 [An appearance similar to that described in the text is sometimes observed as a 
result of choroiditis with hyalitis, which may occur spontaneously or as a compli- 
cation of epidemic cerebro-spinal meningitis; cases of extensive detachment of the 
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In former days, when ophthalmic surgery was-in the hands of 
only asmall number of persons, and when journeying from distant 
parts of England was difficult, and to the poor impossible, there 
was no lack of fully developed cataracts; and in remote districts 
or in country workhouses they were always to be found if looked 
for. Now, however, they are comparatively rare; and the few 
examples are chiefly afforded by patients who refuse to submit to 
any operation for their relief. The effect of the multiplication of 
eye hospitals, both metropolitan and provincial, and of the estab- 
lishment of ophthalmic wards in most general hospitals, has been 
that cataracts, among the poor as well as among the rich, are now 
nearly always extracted. if not prematurely, at “Jeast as soon as is 
either prudent or desirable. There are, however, two peculiarities, 
presented by eyes in which cataracts have become mature, which 
it may be desirable to mention. The first of these is seen in the 
cortical, the second in the nuclear variety. 

In all irides, of whatever color, the pupillary margin is sur- 
rounded by a narrow circle which is darkly pigmeuted, or even 
black. In the healthy state, this circle is lost in the blackness 
of the pupil itself, and c: annot be seen unless carefully looked for. 
But when the cortex of the lens has become white, the black circle 
around the pupil is rendered very conspicuous, and the more SO, 
the lighter is the general tint of the iris. Moreover, when the 
change in the cortex is complete, even to its most superticial 
portions, the white opacity seems to fill the pupillary opening, 
and to be in absolute contact with the black margin, so that the 
iris casts no shadow upon the lens. If, on the other hand, there 
is still a superficial layer of cortical substance which remains trans- 
parent, the appearance of direct contact between the opacity and 
the pupillary margin will not be produced, and, with lateral illu- 
mination, the iris on the side towards the light will be seen to 
throw a crescentic shadow on the opacity, of a breadth determined 
by the thickness of the intervening transparent layer. 

In purely nuclear cataract, in which there is nearly always a 
layer of transparent cortex between the brown or yellowish-brown 
opaque nucleus and the capsule, the darkness of the opacity renders 
the black margin of the pupil little, if at all, more conspicuous than 
in the natural state. But here again the iris, not being in contact 
with the opacity, will cast a crescentic shadow upon its surface on 
the side from which the light falls; and here again the width of 
this shadow, being dependent upon the distance between the iris 
and the opacity, will serve as a measure of the thickness of the 
transparent cortex, and therefore, by implication, of the size of the 
opaque nucleus 

When the existence of cataract has been ascertained with cer- 
tainty, the next step is carefully to study its peculiarities by the 
aid of both focal and ophthalmoscopic illumination, and to obtain, 


retina, or of the hyaloid membrane, with shrinking of the vitreous, have also been 
described as closely simulating retinal tumor. ] 


308 CATARACT. 


by a comparison of the results afforded by the two methods of ex- 
amination, the most exact possible knowledge of all the physical 
peculiarities of the individual case. The size of the lens, the con- 
ditions respectively of its nuclear and cortical portions, and the 
proportion still existing between its opaque and its transparent 
parts, are the chief points to which the examination should be 
directed ; and a brief reflection upon the appearances presented 
will usually be sufficient to leave no doubt with regard to the way 
in which they should be interpreted. 

Next after the existence and the peculiarities of the opacity, the 
attention of the surgeon should be turned to the presence or absence 
of any other abnormal condition of the eye. Inquiry should be 
made as to whether the impairment of sight has been slowly and 
regularly progressive, or progressive by fits and starts, perhaps 
with intervals of improvement between them ; and, in relation to 
this matter, the state of tension of the eyeballs, the ‘degree of sen- 
sitiveness of the surface of the cornea, and the activity of the 
pupils, should all be carefully noted. If any part of the lens is still 
sufficiently transparent, au examination of the fundus should be 
made with the ophthalmoscope, with especial reference to the vas- 
eularity of the substance of the nerve-disk, and to the state of the 
circulation in the retinal veins and arteries. Lastly, the acuteness 
of vision should be carefully tested, in order to see whether the 
degree of impairment of sight is such only as the degree of lentic- 
ular opacity is calculated to explain. 

The impairment of sight produced by cataract presents several 
peculiarities. In the first place it is greater, ceteris paribus, for 
distant than for near objects. An elderly person who is not my- 
opic, and who, presbyopia being corrected by spectacles, can read 
a given type in hand, but who cannot, without spectacles, read a 
ty pe of proportionate ‘magnitude at ten or twenty feet, is probably 
suttering from incipient cataract.’ In the next place, the impair- 
ment of sight is at its maximum when the pupil is contracted. 
This is most conspicuous in nuclear contract, when the opacity is 
most dense in the centre of the lens, and when dilatation of the 
pupil uncovers a portion which is comparatively transparent. In 
such cases, the dilatation will often be productive of marked tem- 
porary advantage : and even in purely cortical cases it usually 
serves to brighten the gathering twilight. It follows as a natural 


1 [A certain degree of myopia coming on late in life isa not very infrequent 
symptom of incipient cataract. We occasionally meet with elderly persons who, 
having used convex glasses for years, have found it possible to lay them aside. On 
questioning them they sometimes acknowledge that distant vision is not quite so 
good as it once was, bad as often, perhaps, they are not aware of it, or else attribute 
it to failing of visual perception from old age. If we test the vision ata distance 
we find that it is notably improved by concave glasses, and that with the concave 
glasses reading is no longer possible. An examination by oblique illumination witn 
dilated pupil generally reveals some cloudiness or faint strisw in the lens, and the 
case finally develops into cataract. This type of senile myopia appears to be due 
toa change in form in the lens, which is the precursor of a visible change of strue- 
ture, and it is in this class of cases only that we have observed a proportionally 
greater impairment of vision for distant than for near objects. ] 
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consequence, that the cataractous instinctively avoid strong direct 
illumination. In the early stages of their malady they turn their 
backs to the lamp or to the window when they wish to do their 
best in the way of seeing; and in time they come to protect the 
eyes from light as much as possible, knitting the brows, bending 
the head, and even putting up the hand as a shade. There is no 
photophobia, but vision is better in a dim lhght; the greater size 
of the pupil being more than a compensation : for the lessened gen- 
eral illumination. Cataractous people, therefore, come into a room 
with a gait which is usually peculiar, and often characteristic, and 
which differs widely from that of persons in whom from any cause 
there is impairment of light perception. The former will shade 
the eyes and bend down the head; the latter will have eyes widely 
opened and front erect. The remaining characteristics of cataract- 
ous blindness are negative. It is not attended by any narrowing 
of the field of vision; it never destroys the perception of light ; 

and it does not diminish the vividness of the phosphenes, or sub- 
jective luminous rings, which are produced by pressure upon the 
eyeball in a darkened chamber. 

It is obviously impossible to define in words the degrees of cata- 
ractous opacity in such a way as to connect with each the degree 
of impairment of sight which should naturally be associated with 
it; and the surgeon can only be guided by judgment and experi- 
ence in determining that the impairment, in any given case, 1s or 
is not in excess of that which the opacity would explain. But 
Von Graefe laid down a measure of cataractous blinduess in its 
most extreme degree; and this measure it should never exceed. 
A person blind trom cataract, and from cataract only, when taken 
into a room lighted by a single candle, should be able to discern 
the position of the flame at a distance of ten or twelve feet, and to 
discover ina moment the interposition of an opaque screen. If, 
whilst he looks fixedly at the first candle, a second one is lighted 
and moved from place to place within the range of his field of 
vision, the patient should always, without looking after it, be able 
to state approximately the position of the second candle also. If 
these tests (and especially the former) should fail, perfect restora- 
tion of sight is not to be expected from any operation; and, if the 
perception of light is only dim and uncertain, no operation should 
in any case be recommended by the surgeon, even if it be under- 
taken in response to the entreaties of the patient. 

When the presence of senile cataract in an early stage is first 
ascertained, the surgeon will often feel some degree of perplexity 
with regard to the opinion which he should express. In some cases 
a fear of this affection will already have been excited, and direct 
questions will be put which it may be impossible to evade. In other 
cases it may be alike cruel and uncalled for to use a word which will 
excite a dread of impending blindness. In some aged people the 
peripheral cortex is beset with opaque striz, such as “those depicted 
in Fig. 78, page 302, which do not invade the pupillary region for 
years rafter their first appearance; and then, although “ incipient 
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cataract” may bea fact, it isa fact which it will seldom be desirable 
to proclaim. The surgeon will often act wisely to protect his repu- 
tation by stating the nature of the case to the friends ; but I think 
he will also act both wisely and kindly if, in many instances, he 
withholds this knowledge from the patient. When blindness is 
imminent, and the word cataract is cheering because it implies 
that the blindness may be cured, then the word may be used 
without hesitation. But when the blindness is remote, and the 
time of its incidence is altogether uncertain, there can be no ad- 
vantage in calling up an unnecessary bugbear, or in saying more 
than is absolutely required by the conditions actually present. It 
is of course impossible to adopt any universal rule, and much must. 
depend upon the estimate which the surgeon may form of the 
character and disposition of the patient. Perhaps the following 
cases may illustrate some of the different aspects of the question 
which may be met with iu the course of practice. 
A gentleman, aged 68, the head of his family and highly placed 
in the world, and a man of great courage and resolution as well as 


bia aegis fatgviche 
of cultivated intelligence, consulted me about his sight, thinking 


very little of the degree of impairment which he noticed. He had 
‘only one eye, having lost the other in early life by an accident. 
He said, “I am like the cats, I see best in the dark.” His vision 
was slightly subnormal, but was raised to the normal standard by 
a moderate degree of pupillary dilatation. The ophthalmoscope 
showed the beginning of change in the very centre of the nucleus. 
There was no opacity, but a little broken refraction of light, an 
appearance of small eracks like the lines in fluor spar, and the 
erect ophthalmoscopic image was less clear when seen through 
the centre of the lens than when seen through any part of the 
annulus immediately surrounding the centre. [made up my mind 
to tell this patient the whole truth, viz., that cataract was im- 
pending, that the change would most likely be slow in progress, 
that the eye would probably last as long as he did himself, but 
that if the failure of vision increased, it would be necessary to 
have recourse to surgical treatment; in other words, that if he 
lost his sight it would probably be restored again. With this in- 
formation he was content ; whereas, if | had been less explicit, he 
would probably have gone from surgeon to surgeon until he found 
some one to tell him all the facts and probabilities of the case. 

A lady of gouty diathesis, and generally feeble health, over 
sixty years of age, became the subject of glaucoma in the ‘right 
eye, which was operated upon successfully by iridectomy. Two 
or three months later I found strie in the cortical part of both 
lenses ; and as these were not there prior to the operation, L antici- 
pated the rapid development of opacity. The patient could see to 
read ; and, after consultation with her family and her medical 
attendant, we determined not to say anything about cataract 
until we were compelled to do so. Before the sight became much 
more impaired, the lady died of heart disease, and she was thus 
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saved, by our reticence, from the distress of looking forward to 
possible blindness. 

A gentleman, of highly nervous and sensitive temperament, 
about sixty, inquired of me whether he might change his spec- 


e e oS , e 
tacles. I found him using lenses of a power too low for his 


requirements, and, excepting his presbyopia, his vision was ab- 
solutely normal. Without assistance he read No. X of Snellen’s 
test-types at ten feet, and with proper glasses he read “ brilliant ”’ 
type fluently. So much of the media as could be seen through 
the natural pupil was perfectly transparent. When I had finished 
my examination, he asked me, with some eagerness, whether he 
had cataract ; and, perhaps a little hastily, | replied “Certainly 
not.” He then said that another surgeon had declared that he was 
the subject of cataract, and would be blind in a year or two; and 
he added that this opinion was given after a complete dilatation 
of the pupils with atropine. JI made another examination, and in 
the most extreme degree of obliquity of the eyeball I could just 
discover the points of a few peripheral striz. The condition was 
much like what is shown in Fig. 78, page 302, and might possibly 
have existed for an indefinite period of time. When the pupillary 
region is quite clear, and vision is not impaired, the presence of 
such peripheral strie is of littl moment; and,in a really practical 
sense, they do not amount to incipient cataract. I believe they 
exist in many more eyes than is commonly supposed, and that they 
are not discovered only because there is no reason why they should 
be looked for. In the particular case in question it is probable 
that many years will elapse—and even that life may terminate— 
before these opacities reach a stage in which they will interfere 
with vision; and to speak about them to the patient could answer 
no useful purpose, and might not improbably hasten their devel- 
opment. <A process of degeneration is dependent upon the state 
of the nutritive functions; and nothing has a greater tendency to 
depress these functions than the constant burden of anxiety and 
suspense. 

On these considerations, indeed, rests all that art can accomplish 
to retard the formation of cataract. Among the many continental 
quacks who call themselves oculists, and who reap rich harvests 
from the credulity of English travellers, there was, possibly there 
still is, one whose specialité was the cure of cataract without opera- 
tion. His practice was to apply atropine to the eyes of his dupes, 
to speak of the resulting improvement of vision as the first step 
towards an entire recovery, and then to demand a handsome pay- 
ment down as a condition antecedent to further treatment of the 
case. 

Putting aside mere rascality, it is probable that there may also 
have been a certain amount of honest self. deception upon this point. 
Some years ago, an English practitioner announced that he was 
able to cure cataract. by electricity. Professor Quaglino hoped to 
arrive at the same end by repeated paracentesis; and, still more re- 
cently, the local application of phosphuretted oil has been vaunted 
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as the true remedy. The electricity and the phosphorus were both, 
I believe, absolutely useless; and the paracentesis, which was use- 
ful within certain limits, was at best but a clumsy and dangerous 
substitute for iridectomy, the action of which must be presently 
referred to. 

There are, undoubtedly, certain forms of cataract, such as those 
due to diabetes, and those due to malassimilation in gouty or 
rheumatic persons whose lives are not wisely governed, in which 


the physician may do much to improve the general nutrition, and 
thus, indirectly, to retard the degeneration of the lens, or even to. 


produce some amount of restoration of transparency. If degen- 
eration has progressed to the actual breaking up of the lenticular 
fibres, to the laying down of calcareous or other deposits, or to 
the formation of fat- globules, no recovery from these conditions 
would seen to be possible; but there is no manifest reason why 
an opacity due to mere sclerosis should not admit of improvement. 
If this be so, the nuclear are more hopeful than the cortical forms 
of cataract ; although both alike may be hindered in their prog- 
ress. If peripheral “strise are present 1n the lenses of a patient of 
sedentary habits, who consumes more food and more alcohol than 
he requires, and whose excretory organs are overtasked by waste 
which they cannot eliminate, there can be no doubt that, under 
the influence of a suitable diet and regimen, such a person may 
preserve his eyesight, just as he will preserve his life, longer than 
if he continued in his unphysiological courses. And therefore, 
when we see cataract in an early stage, and when we do not find 
any obvious morbid condition, such as diabetes, the next thing 
should be to try and discover what there is wrong in the mode of 
living of the individual, what there is that physiology or common 
sense would seek to alter in his daily conduct, and why it is, in 
all probability, that he is no longer repairing the tissues of his 
crystalline lenses in a proper manner. And here the case falls 
altogether out of the domain of the mere specialist, and into that 
of the physician; and the commencing cataract should be regarded 
not only with reference to its effect upon the function of seeing, 
but also in a wider and more general way, as an evidence that 
senile change has made at least one serious inroad upon the sys- 
tem. ‘There is nothing peculiar to the eye in the various consid- 
erations hence arising; and it would be altogether beyond the 
scope and limits of these pages for me to discuss the methods by 
which the progress of premature decay may be arrested. 

There are certain cases, however, in which, either with or with- 
out some general perversion of nutrition, there isa local condition 
which affects prejudicially the vital changes within the eyeball ; 
that local condition being increased intraocular tension. As I 
shall have to explain more fully when treating of glaucoma, even 
a small increase of tension, such as may probably be produced by 
congestion of the choroid, has a tendency to perpetuate and in-- 
crease itself by its mechanical eftect upon the circulation. The 
principal veins of the eyeball pierce the sclerotic so obliquely that 
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their calibre is diminished by pressure from within; and then, to 
the retarded exit of venous blood is added, as a physical necessity 
of the case, a retarded access of arterial blood. Such changes as 
these strike at the very root of the nutrition of the organ in which 
they occur; and the lens, as an extra-vascular tissue, would be 
likely to be the first part to suffer. Experience shows that there are 
forms of cataract in which the tension, although not glaucomatous, 
is distinctly in excess ; and in which the impairment of vision is 
not only a little more than that which the amount of opacity 
would explain, but in which it varies from time to time, the sight 
clouding over now and then, and again becoming more clear. In 
such cases the demand for an early and effectual iridectomy is 
urgent ; and the relief thereby aftorded to the ocular circulation, 
the liberation of the venous and of the arterial flow, will often 
produce so favorable a change as to postpone indefinitely the fur- 
ther progress of the opacity. In one such instance under my care 
the cataractous strie remained absolutely unaltered for four years 
after the iridectomy, the patient retaining. useful vision, and 
dying without having required any further aid from ophthalmic 
surgery. 

When none of the foregoing conditions exist, when there is 
neither diabetes nor any other cause of impaired nutrition, when, 
if any such cause is present, the ettect upon the lens is so far ad- 
vanced that its transparency is past recovery, and when there is 
no marked increase of tension, the only remaining resource against 
cataract is the removal of the opacity from the axis of vision. 
This removal may be accomplished by various methods of opera- 
tion ; and, with reference to these methods, the opaque lenses of 
the earlier and of the later periods of life are separated from each 
other by a broad and most important distinction. Prior to middle 
age, the lens is soft enough to admit of its being broken to pieces 
by needles, of its being rendered diffluent by the action of the 
aqueous humor, of its being removed, in this didiuent condition, 
through a very small aperture, or even of its undergoing alisorp- 
tion within the eye. Subsequently to middle age. its central por- 
tion becomes comparatively hard or horny, is incapable of absorp- 
tion, is liable, if released from its capsule, to act as a foreign sub- 
stance of the most injurious description, and can only be removed 
through an aperture commensurate with its magnitude. Even in 
the most advanced fornis of “soft” senile catar act, in which all 
the cortical portion of the lens is broken down into a milky fluid, 
this fluid will usually surround a nucleus of great: hardness. 

In infants, children, and young persons, if a puncture is made 
through the anterior capsule of the leus with a cataract needle, 
this puncture will soon appear as an opaque whitish spot, from 
which a morsel of lens substance will protrude into the aqueous 
chamber, where it will undergo absorption. The opacity will gen- 
erally spread through the whole of the lens; and, in many in- 
stances, gradual absorption of the whole will follow the single 
puncture. Sometimes, however, the wound in the capsule will 
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close, and will protect the remaining lens substance; in which 
event the puncture must be repeated, perhaps more than once. If 
the needle is used too freely, so that either the lens as a whole 
swells somewhat suddenly, and presses upon the iris, or so that 


the aqueous humor is overloaded with more fragments than it can 


readily absorb, pain, intolerance of light, and iritis, or even irido- 


choroiditis, may be produced. If, however, the needle is used very 
cireumspectly and cautiously, and if the pupil i is kept fully dilated 
by atropine, these bad results scarcely ever occur; and this method 
of dealing with infantile cataract has very much to recommend it. 
Its worst fault is that it is tedious, some months being often re- 
quired before absorption is complete ; and, during all these months, 
the eye may be said to be upon thin ice, to be in a state in which 
any accidental irritation might lead to serious or destructive con- 
sequences. If, on the other hand, the pupil being previously well 
dilated, the needle is at first used more freely, so that the substance 
of the lens is cut through and divided in all directions, this sub- 
stance will rapidly swell and soften under the action of the ¢ aqueous 
humor, and will project into the anterior chamber as a mass of 
semifluid floceulent material. In this state it would soon set up 
irritation; but, before irritation commences, the whole will have 
become soft enough to be removed by suction, or to escape through 
a small opening along the groove of a director, thus relieving the 
eye of its burden, and the visual axis of the opacity. By this 
treatment a case which would otherwise require months may be 
eonducted to a successful issue in a week or ten days; but the 
method, although generally successful, has not the absolute free- 
dom from risk that has been claimed for it. In a somewhat large 
experience, I have twice seen suction followed by suppurative iritis ; 
and, in one of these instances, the eyeball was entirely destroyed. 
On four or five occasions I have seen plastic iritis; which, except 
‘in one case, has been of a very mild character, causing no more 
mischief than the formation of pupillary membranes which after- 
wards required division, but which in no way interfered with the 
degree of sight eventually obtained. On the whole, [ am inclined 
to think that the operation first described, which is commonly 
known as solution,is the best and safest for infants; and that the 
complete breaking up and subsequent removal of the lens is the 
best and safest for children and young persons. 

The operations themselves scarcely require description. For 
both of them, it is not only desirable that the pupil should be 
dilated, but also that it should be so fully under the influence of 
atropine that it will speedily become dilated again, if it should 
contract in consequence of the escape of the aqueous humor. At 
the same time, atropine must be applied to the eye of an intant 
with due caution, and not in sufficient quantity to find its way 
down the lacry mal passages. A mere touch of a camel’s-hair 
pencil, moistened with the four- grain solution, upon the lining of 
the lower lid near the outer canthus, is generally sufficient ; and 
such an application may be made twice on the morning of the 
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operation. For the puncture of the capsule a very fine needle 
should be selected, and should be held with the flat surfaces of its 
lance point looking forwards and backwards An infant or child 
should generally be quieted with a few whifts of ether or chloro- 
form, and an assistant should draw down the lower lid. The oper- 
ator, standing behind the patient, raises the upper lid with the 
‘forefinger of his disengaged hand, placing the pulp of the finger 
on the tarsal margin, and ‘locking the lid securely against the orbit. 
The pulp of the middle finger rests on the conjunctiva on the nasal 
side of the cornea, and, by gentle pressure, restrains the eyeball 
from rolling inwards. The needle is then placed on the selected 
point of the cornea, on the temporal side, and about a fourth of the 
corneal diameter from the margin, so that it can be passed down 
obliquely to the centre of the lens surface without touching the 
iris. The needle should be carried through the cornea, and momen- 
tarily checked before it is suttered to reach the capsule, the centre 
of which it should barely incise, making a slit a line in length, but 
scarcely penetrating into the lens tissue, and being immediately 
withdrawn. If the needle is well made, the loss of aqueous humor 
should not exceed two or three drops, and no bandage will be 
needed. On the following day a small projection of lens matter 
into the anterior chamber will indicate the rent in the capsule. 
The pupil must be kept dilated, and the eye examined from time 
to time. As long as fresh portions of lens substance project, and 
take the place of those which are successively absorbed, all is going 
on well; but if this process should cease the operation must be 
repeated, and on the second occasion the needle may be used rather 
more freely than on the first, so as to make a larger rent in the 
capsule, and a deeper opening into the lens tissue. The same course 
of events may then recur, and the needle must be used as often as 
may be necessary, until at last the lens substance has all disappeared, 
leaving a pupil + which is either clear, or obstructed only by films 
or shreds of capsule. 

When a more speedy result is to be attained by the removal of 
the softened lens, the operator will generally find it desirable to 
separate the lids by a speculum, and to use two needles, one intro- 
duced on the temporal, the other on the nasal side of the cornea. 
With these, the lens should be literally cut to pieces by close par- 
allel strokes, passing through it from margin to margin, each needle 
reaching most conveniently the half of the lens which is farthest 
from its entrance wound. In managing this cutting up, or “ dis- 
cission”’ of the lens, some care and ‘knack are necessary. If the 
needles are used too sparingly, the lens fragments may be too large 
to undergo very speedy softening, or to pass through the sinall 
opening by which they ought to be removed; while, if the needles 
are used too freely, they may pass through the lens altogether, 
wound the hyaloid membrane, and bring the vitreous body upon 
the scene; a complication of attairs which is not always harmless, 
and certainly never desirable. When the needles are withdrawn, 
a pad and bandage may be applied for twenty-four hours, at the 
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end of which time the punctures should have healed, and the ante- 
rior chamber, if the discission has been complete, should be occu- 
pied by a soft whitish substance, resembling a tlocculent precipitate. 
There should be very little conjunctival hyperemia, and 
Fis. 88. no zone of sclerotic congestion around the cornea. The 
P = pupil should be kept fully dilated, and the patient should 
be seen at least daily. Generally speaking, the evacuation — 
of the lens matter may be deferred for three or four days, 
or even for a week, in order that it may be thoroughly 
softened by the aqueous humor; but, on the slightest ap- 
pearance of inflammatory reaction, the little operation 
should be performed immediately. The object in view 
may be accomplished either with the slender spoon of a 
curette (Fig. 88), or by means of a suction tube. 
In order to use the curette, an Incision should be made 
with a lance knife on the outer side of the cornea, parallel 
to its margin, and about half-way between margin and 
centre. This incision should seldom exceed two lines in 
length, and the blade should be withdrawn without much 
loss of aqueous humor. The spoon of the curette may 
then be introduced with its concavity forwards, and 
turned, when its point reaches the pupil, so as to bring the 
concavity upwards, and to separate the lips of the wound, 
thus forming an open channel through which the softened 
lens matter may be forced out by the elasticity of the oc- 
ular tunics, aided by the action of the external muscles. 
The exit may be assisted, if necessary, by slight movements 
of the spoon within the chamber, or by slight pressure 
with the fixation forceps, but both these proceedings must 
be had recourse to sparingly and with precaution. ‘The 
latter may easily rupture the hyaloid membrane and per- 
mit the escape of vitreous; the former may easily irritate 
or injure the iris. For these reasons, when any fragment 
of broken lens does not escape, either because it is held 
between the iris and cornea or for any other reason, it is 
usually better to leave it to undergo absorption than to 
make repeated efforts for its removal. When all has es- 
eaped that will come, the eyelids should be closed and 
bandaged ; and, after twent y-four hours have elapsed, atro- 
pine should be applied daily, as long as any turbid matter, 
cna of being absorbed, remains in the pupil or in the anterior 
chamber. If pain, swelling of the lid, or any other symptom of 
inflammatory reaction, should appear on the second or third day, 
a leech or leeches should immediately be applied over the temporal 
region, close to the outer margin of the orbit, and should be fol- 
lowed by cold compresses, and, if necessary, by the use of morphia, 
on the principles already laid down in discussing the treatment of 
iritis. If these measures faii to arrest the mischief a large iridec- 
tomy should usually be performed without delay, and any remain- 
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ing fragments of lens matter should, as far as possible, be removed 
during “the operation. 

The evacuation of the softened lens matter by suction is a pro- 
ceeding of great antiquity, supposed to have originated in Persia, 
which was reintroduced, some few years 
ago, by Mr. T. Pridgin Teale, of Leeds. eel si 
It is performed by means of a small 
slightly curved tubular curette, which 
is semicireular in section, smooth and 
rounded at its free extremity, and pro- 
vided with a small round or oval opening 
near this extremity, in its flat or concave 
surface. ‘The curette has been attached 
to more than one form of exhausting 
syringe; but its action is beyond meas- 
ure most effective and most delicate 
when it is fixed toa glass tube which 
serves as a handle, and which is con- 
nected by an india-rubber tube with a 
glass mouthpiece, thus forming the in- 
strument shown in Fig. 84. The curette 
itself may be of various sizes, and its 
orifice may be sufficiently large to remove 
quite considerable fragments. It should 
be introduced through a corneal opening 
only just large enough for its passage, 
and in the same position as that required 
for the scoop, or even somewhat nearer 
the margin. The flat or perforated side 
should be turned towards the inner sur- 
face of the cornea, and the extremity 
should be made to dip down a little into 
the lenticular space, so that the perfora- 
tion may not be closed by the cornea 
coming in contact with it; an event 
which may also be guarded against by 
having a transverse notch across this 
perforation. When thus placed, gentle 
mouth suction will draw all the lens 
matter through the aperture, and into 
the glass tube; and any stray fragment 
may be followed until the aperture is 
below it, when it must needs fall into the 
stream. If there is suspicion that the 
tube is anywhere obstructed, it may be 
withdrawn from the eye, blown clear, y) 
and reintroduced ; and throughout the 
operation the course of the fragments 
should be carefully watched, and the suction regulated with a 
nicety which no mechanical substitute for the mouth can imitate. 
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The advantages of this method over the preceding one are the 
gentleness with which it may be said to entice away the whole of 
the lens substance, the power it gives of readily removing even 
large fragments, and the diminished risk of bruising the iris or of 
ruptur ing the hyaloid membrane. The after treatment is the same 
as when the scoop has been employed. 

In both operations, the object of making the entrance wound at 
some distance from the margin of the cornea is twofold. In this 
situation it facilitates the passage of the curette into the lenticular 
space, and it is attended with little liability to prolapse of the iris. 
If a portion of iris should follow the instrument on its withdrawal, 
the prolapse may be reduced by gentle friction through the closed 
lids, and is not liable to recur. If a bead of vitreous should escape, 
it may be cut off with scissors, close to the cornea, before the com- 
pressive bandage is applied. 

A very few cases are met with, both in infants and young persons, 
in which the whole of the lens has under gone liquefaction, so that 
the cataract consists only of milky fluid contained within a capsule. 
As soon as the capsule is punctured, the fluid escapes, and mingles 
with the aqueous humor, concealing the iris and pupil from view.* 
The presence of this fluid in the anterior chamber is not only apt 
to produce severe local irritation, but also sickness; and it should 
be evacuated without delay. ‘As soon as the puncture of the cap- 
sule reveals entire fluidity of the cataract, the operator should 
withdraw the needle, make an incision as for paracentesis of the 
chamber, and suffer the whole of the mingled lens matter and 
aqueous humor to escape. 

Excepting in the cases last mentioned, and in early infancy, 
when, from the activity of absorption, the comparative unimport- 
ance of loss of time, and the small size of the parts, I think 
simple solution preferable, I have now for some years treated all 
cataracts in patients under thirty by discission and suction. if I 
had been writing little more than a year ago, I should have de- 
scribed the method as being practically free from danger; for at 
that time I had never seen it followed by any result except a good 
recovery. But in’ May, 1874, I admitted into St. George’s Hos- 
pital a healthy boy, with laminar cataract of both eyes ; and per- 
formed discission of one lens, followed, after a few days, by suction 
in the ordinary manner. Acute iritis supervened, and led to the 
formation of pus in the anterior chamber. The hospital was on 
the eve of closing for three months for alterations and repairs ; 
and Mr. Power kindly received the boy into his ward at St. Bar- 
tholomew’s Hospital. It is unnecessary to say that nothing was 
there omitted which could conduce to his recovery ; but notwith- 
standing skill and care, the suppuration extended, and the eye, 
totally disor ganized, was removed by Mr. Power in order to ter- 
minate the patient’s sufferings. In October, 1874, I received into 


[We have seen the milky fluid dissolve and disappear in the aqueous humor as 
soon us it escaped from the punctured capsule | 
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St. George’s the patient whose right eye is shown in Fig. 74, page 
302, as atfording a typical example of laminar cararact “extending 
into the periphery of the lens. The left eye was operated upon 
by discission and suction with entire success. Discission was then 
performed on the right eye also, and was followed by suction—the 
latter operation on a Friday. Isaw the patient at 2 p.m. on Satur- 
day—when all was well. On Monday I was summoned to the 
hospital, to find her eye inflamed and intensely painful, and the 
anterior chamber half full of pus. She said that the pain com- 
menced shortly after my visit on Saturday, and had since gone on 
increasing in intensity. I immediately made a large iridectomy 
downwards, evacuated all the pus, applied an evaporating lotion 
to the closed lids, and ordered a small dose of morphia every hour 
until pain was relieved. The next morning I found ber comfort- 
able, and the inflammation gradually subsided. The opening in 
the iris became closed by lymph; but a second iridectomy, per- 
formed early in December, has restored a useful degree of vision, 
which will probably be still further improved. While this patient 
was in the hospital, I performed discission and suction upon the 
right eye of a boy three years old ; and in his case there was trouble- 
some plastic iritis, which required an iridectomy, and left a much- 
damaged organ. "My recent. experience, therefore, would lead me 
to speak of suction with somewhat diminished confidence; but I 
still think it is the best method of removing cataracts in the cases 
for which it is suited. It is not, as I once believed, almost with- 
out risk; but*I still think that the risks which it entails are less 
than those which attend upon other methods; and [ am not at all 
satisfied that the unfavorable results, in the cases above mentioned, 
may not have been due to causes not essentially connected with 
the procedure. It is difficult to clean the suction curette thor- 
oughly, and it cannot be put into hot water without dissolving 
the cement which unites the silver portion of its tube to the glass. 
It occurred to me that the ordinary washing with cold water after 
use might have left some particles of organic matter in the chan- 
nel, and that these, accidentally introduced into other eyes at sub- 
sequent periods, might have excited the inflammation described. 
I have since taken the precaution of soaking the curette for some 
hours in diluted Condy’s fluid, and of then washing it well in 
pure water immediately before an operation; and my cases sub- 
sequent to the adoption of this precaution have done well. Mr. 
Teale informs me that his own experience of suction is highly 
favorable; but I have heard less satisfactory reports from other 
sources. 

In the cataracts of early life, when they invade the whole of 
the lens, an operation for their removal should generally be per- 
formed as soon as the nature of the case is discovered. In mani- 
festly congenital cataract, solution should be undertaken, as a rule, 
during the third month, so that absorption may have made good 
progress prior to the commencement of the troubles of dentition. 
The chief reason for operating early has been mentioned in con- 
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nection with the corneal opacities sometimes left by purulent oph- 
thalmia; namely, that a want of perception of objects during 
infaney, deprives the ocular muscles of their physiological stimulus 
to action, and leads to a permanent impairment of their tone, 
which manifests itself in the constant oscillation of the eyeballs 
known as nystagmus. The cataracts which escape notice until 
childhood, or until the commencement of school-life (and which 
too often escape notice until the child has been repeatedly pun- 
ished for a “stupidity” which is really blindness) are, I believe, 
generally congenital, but the lenses are less white, less conspicuous, 
and not sufticiently opaque to produce nystagmus. Still, if the 
whole surface of the lens is implicated, the opacity will almost 
certainly increase, and will certainly not diminish. An operation 
will be necessary eventually, and nothing can be gained by delay. 
Even if the patient can see his way about, he cannot see the world ; 
and he loses every year the valuable educational influence which 
the sight of the world exerts. 

In laminar cataract the case is somewhat different. The opaque 
circle in the lens is surrounded by a transparent border, and it 
often happens that through this border good vision may be ob- 
tained. It may be laid down as a general rule that when the 
border is absolutely clear, as in Fig. 78, page 302, it will be likely 
to remain so; but that when it is invaded by opaque dots or strive, 
as in Fig. 74, it will become wholly opaque in time. When such 
invasion of the periphery exists, the lens will almost certainly re- 
quire to be removed eventually ; ; and therefore, if* the defect of 
vision is considerable in degree, it may as well be removed soon as 
late. But where the periphery is clear the removal of the lens 
may often be altogether avoided, either by the use of atropine or 
by an artificial pupil. It is obvious that when there is no lens it 
must be optically replaced by some artificial substitute before 
clear vision can be obtained; and also, as the artificial lens can 
have no variation of adjustment, that difterent powers will be 
necessary for different distances. Every person from whose eyes 
cataracts have been removed requires at least two pairs of spec- 
tacles of high power; and this requirement is obviated when re- 
moval of the lens can be dispensed with. If, therefore, the bor- 
der around a laminar cataract is perfectly clear, the first question 
that will arise is whether this clear border can ‘be rendered avail- 
able for visual purposes ; and the answer will greatly depend upon 
the breadth of the border. If the opacity is of small diameter, 
and the border correspondingly broad, it may be brought into use 
by moderate dilatation of the pupil, such as will not uncover the 
extreme margin of the lens, and such as may be produced by a 
weak solution of atropine, which will not entirely paralyze the 
accommodation. Many persons with small laminar cataracts, and 
who are not hypermetropic, enjoy excellent sight by the regular 
use of atropine, although they are generally called upon, for ‘read- 
ing or other near work, to reinforce their accommodation by or- 
dinar y spectacles. If the Jaminar opacity is of large diameter, 
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and the border correspondingly narrow, the latter can only be 
uncovered by complete dilatation of the pupil. This involves 
complete paralysis of accommodation ; or, if the eye be at all hy- 
permetropic, as great an occasion for two pairs of spectacles as if 
the lens were absent : and moreover, the aberration produced at 
the extreme margin of the lens is generally more or less disturb- 
ing to vision. Notwithstanding these inconveniences, the rule of 
practice is to leave the cataract alone, whenever, by dilatation of 
the pupil, with or without the aid of glasses, sufficient sight for 
the requirements of the patient can be obtained. 

In some few instances, atropine produces local irritation, which 
necessitates the abandonment of its use ; and it must always be a 
misfortune to be permanently dependent for sight upon a drug 
which is a dangerous poison, which is costly, and which can only 
be obtained in settled countries and populous places. Hence it 
has long been customary, in some cases of laminar cataract, to 
make an artificial pupil in front of the clear border of the lens ; 
and this has been done in the various ways already mentioned in 
discussing corneal opacities —namely, by iridodesis, by radial di- 
vision of the iris, and by iridectomy. Mr. Critchett claimed for 
iridodesis, in these cases, that it not only preserved the contractile 
function of the pupil, and established an opening in the precise 
place where it was wanted, but that it was also useful by drag- 
ging the iris over the opacity, and thus covering it up, so that the 
imperfect sight obtained through it might not be disturbing. 
There is no difference in principle, in making an artificial pupil, 
depending upon whether the opacity which calls for the operation 
is in the cornea or in the lens; and I need not repeat the reasons 
which I have already assigned for preferring iridectomy to the 
alternative methods of pr ocedure. The piece of iris excised should 
be as narrow as possible; and, unless the cataract is of large di- 
ameter, all that is required i is to cut a mere notch out of the pupil- 
lary margin, leaving the peripheral part of the iris untouched, and 
the extreme border of the lens still covered by its natural screen. 
If the artificial pupil does not afford the results which were hoped 
for, and if optical aids fail, the absorption or removal of the lens 
is a course still open to the surgeon ; but before this course is 
recommended the case must be most carefully considered in all 
its aspects, and especially with reference to the amount of sight 
actually enjoyed and to the risks of an operation. Under no con- 
ceivable circumstances should both eyes be operated upon at once, 
or the second until the first has entirely recovered; and the cir- 
eumstances would be very unusual which would justify an opera- 
tion upon the second eye, if the result of that performed upon the 
first had been unfavorable. It is not possible to state the risks 
attendant upon the removal of congenital or laminar cataract 
with any approach to precision. In the great majority of cases, 
in which the cataract may be regarded as an accidental fault in 
an eye otherwise healthy, the risks are probably so small as to be 
almost non-existent; but if the cataract is itself an expression of 

21 


yal CATARACT. 


imperfect nutrition or defective reparative power, then inflamma- 
tion may be readily excited and may also be likely to assume a 
destructive character. If the eyes are obviously malformed, even 
by being in a high degree hypermetropic, if the globes are small, 
if the pupils resist atropine, if the lenses are not. concentric with 
the corneee (congenitally dislocated), if there should be coloboma 
of the iris, or remains of pupillary membrane, or other evidences 
of arrested development, if the detect of sight should be greater 
in either eye than the state of its Jens will satisfactorily explain, 
or if there should be strabismus, in all these conditions I should 
regard the prospects of benefit from an operation as being small, 
and its dangers as being large in a commensurate degree. Under 
such circumstances the surgeon can only state the case frankly for 
the decision of the patient, and will usually act most wisely if he 
leaves that decision to be based upon the evidence alone. 

When a cataract has been treated either by solution, or by dis- 
cission and suction, the best condition which can be attained is to 
leave the posterior capsule of the lens transparent, uninjured, and 
adherent to the hyaloid membrane; while the anterior capsule has 
retracted from the central wound inflicted upon it, and forms a 
white ring, larger than the natural pupil, and concealed by the iris 
until the pupil is dilated. This white ring is opaque ; and if the 
operation has been so managed that there are two or more open- 
ings in the anterior capsule, ¢ or one opening which is either insuffi- 
cient in size or not. centrally situated, the area of the pupil, when 
the lens is all gone, may yet be obstructed by opaque capsular 
bands. It is said that the anterior capsule never becomes opaque 
in its actual tissue, and that the bands can be unfolded under 
water into transparent films; but this consideration has no prac- 
tical bearing on their effects upon : sight. Moreover,if the process 
of removing the lens has been attended by the smallest degree of 
iritis, the bands of capsule are apt to be reinforced and held to- 
gether by effused lymph; and the pupil may be so much blocked 
up that sight may be scarcely improved. In some cases too, after 
the most successful operations, the posterior capsule will become 
cloudy. I have seen this happen quite suddenly, many months 
after normal vision had been restored. From these various condi- 
tions we are liable to find the pupil occupied by membrane, which 
is sometimes continuous, sometimes cribriform, sometimes alto- 
gether irregular in shape, sometimes merely filmy, sometimes tough 
and densely opaque; but always in direct connection, through the 
suspensory ligament of the lens, with the circle of the ciliary pro- 
cesses. ‘The exact character of this membrane may be ascertained, 
and its peculiarities discovered, by the combined use of focal and 
ophthalmoscopic illumination, the pupil being first fully dilated. In 
some instances the bands will be adherent in places to the pupil- 
lary margin itself. 

_ The treatment of these residual opacities has occasioned great 
perplexity. It seemed an obvious resource to make an incision 
through the cornea, to seize the film with forceps, and to extract 
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; but this simple plan has been so frequently followed by de- 
oh ead eyclitis, or by suppuration of the eyeball, that it has 
been generally abandoned. It was at one time the practice to try 
to drill holes through the membrane with a needle, or to tear the 
bands in two, or to push them down into the vitreous ; but all 
these things were more easily talked about than accomplished. 
The membranes are generally elastic. The needles passed through 
them, leaving openings too small to be useful. Bands were found 
to stretch or yield instead of breaking ; and, when released from 
pressure, they returned to their former position. At length Mr. 
Bowman devised the admirable expedient of using two needles at 
once, one introduced on each side of the cornea; and by this plan 
almost any band may be torn, and a central opening may be made 
in almost any membrane. The two needles may be made to pass 
through the same perforation; and then to tear it into a rent, with- 
out traction on the ciliary body, by separating their points; or 
they may be entangled in a band, and made to break it by a simi- 
lar manceuvre. 

There will yet remain a few instances in which capsular films 
eannot be dealt with in this manner, and in which their removal 
from the eye is desirable. ‘These are the cases in which the films 
are very dense, tough, and extensive, or in which they are adherent 
to a large part of the pupillary margin; and they occur more fre- 
quently when the absorption of the lens has been due to disease 
than when it has been brought about by surgical means. For such 
cases I have contrived a method of extraction with which [ have 
had reason to be well satisfied. 

The pupil being first dilated as completely as possible, the patient 
fully under the influence of an aneesthetic, and the eyelids sepa- 
rated by a speculum, I pass two needles at once into the anterior 
chamber, one on the nasal, and oue on the temporal side of the 
cornea. The needle introduced on the nasal side has the ordinary 
cylindrical shaft and lance-head, the cutting sides of the latter 
being a little longer than usual, and the shaft having been carefully 
tested to see that it will both fill the wound and move freely within 
it. The needle introduced on the temporal side is flat, two-edged, 
-and as small as it cau be made consistently with these characters. 
With the point of the first needle I sever or tear, as completely as 
possible, the attachments of the film on the temporal side; and 
with the point of the second needle I do the same to the attach- 
ments on the nasal side. The temporal or flat needle is then with- 
drawn, and is made in its exit to enlarge its own wound, by a 
lateral cut, sufficiently to admit a pair of Pcanula forceps. These 
being introduced, and permitted to expand in the pupillary space, 
the film is ouided between their blades by the point of the remain- 
ing needle, and gentle and carefully watched traction is made. If 
the film has any remaining attachment, if it drags anywhere, the 
needle point is applied to this attachment, so as to sever it; and 
the film is not removed from the eye until all remaining adhesions 
have been cut in this manner. I have performed the operation 
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thus described in several cases, and have never seen it followed by 
any worse effect than some very transient tenderness. It might, 
of course, be productive of cyclitis in a subject especially predis- 
posed to ‘inflammation ; but this danger is a small one, when set 
against the benefits of a free iris and an unobstructed pupil. 

[For removing secondary cataracts or other membraniform ob- 
structions from the pupil, the following operation, devised by Dr. 
C. R. Agnew, of New York, is one of the best. “The pupil having 
been dilated by atropine, and the spring speculum inserted, the 
operator passes a stop-needle (see B, Fig. 43, page 153) through 
the cornea, about one line from its nasal border, and transfixes the 
membraniform obstruction. Then, while holding this steady, he 
makes an opening in the cornea, about half a line from the tem- 
poral border, with a Beer’s knife, a lance-shaped knife, or a broad 
needle. Through this opening a sharp hook is introduced and its 
point entered in the opening made in the membrane by the stop- 
needle. If possible, the hook is how to be rotated and the mem- 
brane rolled up around it and brought out of the anterior chamber. 
Tf it cannot be drawn out it should be torn. After the operation 

a solution of atropine (two grains to the ounce) should be used 
again. ‘The patient should be kept two or three days in bed in a 
darkened chamber, and then gradually accustomed to the light. 
The great advantage of the stop-needle is that it prevents traction 
on the iris. “—Stellwag on the Hye, 1st American edition (1868), 

p. 544.] 

ee persons who have reached or passed the middle period of life 
(and the indefiniteness of this phrase is due to the fact that age 
cannot be measured by years), the nucleus of the lens has usually 
attained such hardness that it can neither be broken up by needles, 
nor rendered diffluent by the action of the aqueous humor. In the 
same persons, too, the iris is much less tolerant of traumatic cata- 
ract than in the young, is less amenable to the action of atropine, 
and much more prone to severe and intractable inflammation. 
For such persons, therefore, the operation of solution or of discis- 
sion is unsuited ; and, putting aside the old method of couching as 
one which is completely and deservedly abandoned, it may be said 
that the only prospect of restoring sight in senile cataract rests 
upon the performance of extraction. The object of every method 
of extraction is to remove the lens, both nucleus and cortex, 
entirely from the eye by one provedure ; since any part which 
remains will not only be an obstacle to vision, but also a probable 
exciting cause of dangerous inflammation. ‘The cortex, in its natu- 
ral state, is not only transparent, but also somewhat viscid ; it 
clings to the interior of the capsule, and, by reason of its transpar- 
ency, eludes observation. After a short exposure to the aqueous 
humor it,swells and becomes opaque, precisely as in the forms of 
cataract which have already been considered; and many an inex- 
perienced operator, after extracting an opaque nucleus and leavin 
an apparently clear pupil, has been painfully surprised to find the 
pupil occupied on the following day by a mass of white flocculent 
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material, which in the course of a few more hours set up iritis, and 
if it did not destroy, at least imperilled the eye, and rendered nec- 
essary a second operation for the division or removal of false mem- 
brane. In nuclear cataract, this particular risk is at its minimum 
when the superficial layer of transparent cortex is at its thinnest, 
and when even this has so far participated in the sclerosis as to be 
disposed to form part of, and to adhere to the nucleus, rather than 
to the capsule. In cortical cataract, the risk is at its minimum 
when the degeneration has not only spread over the whole surface 
of the lens. but has also involved the most superficial layers. A 
cortical cataract, therefore, is said to be mature, or “ripe,” when 
the light of the mirror no longer penetrates its substance, and 
when the iris, being, save for the intervening capsule, in contact 
with the opacity, casts no shadow upon its surface. A nuclear 
eataract is mature under the same conditions as regards hght pene- 
tration; and when the shadow of the iris is extremely narrow. 
Both varieties are then in the best state, surgically speaking, for 
extraction; and both, if left longer, may present less favorable 
conditions. ‘The cortex, when it passes into a liquid state, some- 
times becomes possessed of irritating qualities; and when hard it 
sometimes becomes the seat of calcareous or other deposits, which 
may inflict mechanical injury during their exit from the eye. 

In former times, when the flap operation for extraction was the 
only one practiced, the percentage of lost eyes was so considerable 
that it became almost a rule with surgeons not to. operate as long 
as any vision of objects was left, as long, that is to say, as an un- 
favorable result would for the time alter the state of the patient 
for the worse. Hence has grown up a tradition that cataracts 
should not be touched until they are fully ripe; and the tradition, 
like many others, has kept its hold upon the public, and to a less 
extent even upon the profession, after the conditions in which it had 
its orgin have been changed. It is still true, that when we operate 
upon fully mature cataracts we have a greater prospect of imme- 
diate and complete success than when we operate upon others 
but it is also true, that by modern methods we now operate upon 
immature cataracts with a greater prospect of success than the 
surgeons of twenty years ago had in dealing with those which 
were mature. Moreover, the difference of risk in the two cases is 
no longer what it was, and may be regarded as being altogether 
subordinate to considerations of a different kind, which arise out 
of the social state or the moral character of the patient. 

Other things being equal, we must clearly recognize that an 
operation upon an immature cataract involves an additional risk 
of failure; but I am not aware of any statistics which enable us 
to set forth this additional risk in figures, or to reduce it to a per- 
centage. I have already expressed some doubt with regard to the 
value of existing numerical records; and this particular point 
could only be satisfactorily solved by the very large experience of 
some single operator. The different amount of care bestowed by 
different surgeons upon certain details of procedure is alone sufh- 
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cient to render a comparison of their results misleading rather 
than instructive. 

The success of any operation for the extraction of cataract, 
supposing it to have been perfectly well planned and well executed, 
will depend chiefly upon the rapid and uninterrupted completion 
of the healing process ; and this, in its turn, will obviously depend, 
first, upon the general nutrition and reparative power of the pa- 
tient ; next, upon the local nutrition and reparative power of the 
parts ‘implicated 3 in the operation; and lastly upon the absence of 
accidental causes of disturbance. Every surgeon knows that there . 
are some persons in whom any wound heals tardily and badly, in 
whom all the tissues are deficient in plasticity, and in whom there 
is a tendency to the formation of pus. Every ophthalmic surgeon 
knows, also, that there are persons in whom the reparative power 
of the eye is exceptionally feeble. The cornea, when not man- 
ifestly unhealthy, is so perfectly transparent that its thickness 
and density cannot be estimated. But there are some cornes 
which possess considerable thickness, and which are so firm that 
they not only offer an appreciable resistance to the keenest knife, 
but, as ladies say of silks, they will stand by themselves, and will 
preserve much of their natural curvature when the aqueous humor 
has been evacuated, and the lens removed. There are others which 
the knife can scarcely be felt to penetrate, and which collapse into 
thin and wrinkled membranes as soon as the support of the aque- 
ous humor is withrawn from them. In cornee of the first class, 
the edges of an incised wound remain in apposition, and are often 
closed by primary union in a few hours; while in those of the 
second class there is not only a mechanical tendency in the edges 
of a wound to fall asunder, but there is also a liability to complete 
necrosis from the shock of the injury. I am disposed to think 
that the differences thus referred to are at least as frequently due 
to difterences of local innervation as to systemic conditions ; for, 
although feebleness of the cornea must be looked for as part of 
the general state of feeble and emaciated persons, and especially 
in connection with a relaxed and inelastie state of the skin, yet 
it is also met with in cases in which the skin is well nourished, and 
in which the general health appears to be perfectly satisfactor y- 
Of this there can be no better illustration than the central atrophy 
which is the immediate cause of conical cornea; but when feeble 
cornea is associated with cataract, the defect of nutrition is usually, 
I think, common to all the textures of the eye, and the cataract 
itself is but one of the ways in which it finds expression. By such 
conditions the most confident hope of a successful issue may some- 
times be disappointed ; and experience has taught me the necessity 
of giving a very g ouarded prognosis in all cases in which cortical 
cataract becomes mature at a comparatively early period of life. 
In such there is premature senility of the eye, if not of the body 
generally ; and the most successful manipulation is liable to be 
followed by complete failure of the healing process. 

Putting aside these instances, as being in some sense exceptional, 
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there remains the general truth that the prospect of restoration 
of sight is greatly dependent upon the state of the general bodily 
nutrition ; more dependent upon this indeed, at least in my opinion, 
than upon the degree of maturity of the cataract which it is pro- 
posed to remove. It hence becomes necessary to consider whether 
the general nutrition is likely to suffer by the postponement of an 
operation until the cataract is mature. If both eyes are affected, 
and if the patient is dependent upon them for his means of living, 
a time must come when even the better eye of the two will no 
longer enable him to obtain his wonted comforts ; and after this 
period has been reached any further delay may involve physical 
privations likely to injure the bodily health. If a laboring man, 
on account of failing sight, cannot live in the way to which he 
has been accustomed, I think the risk of an immediate operation 
on an immature cataract is less, generally speaking, than the risk 
of an operation deferred over an unknown time of privation and 
despondency until the cataract is mature; or in other words, that 
the advantages of maturity might be more than counterbalanced 
by the disadvantages of a debility artificially induced by anxiety 
and privation. With hospital patients, therefore, and with all 
others under similar conditions, [ advise an operation upon the 
worse eye as soon as the sight of the better one is so much 1m- 
paired as seriously to limit the means of living. If this operation 
is successful, the question of an immediate or deferred operation 
upon the second eye is one which must be decided by the patient 
with reference to his individual requirements. If the first opera- 
tion is unsuccessful, and especially if it is unsuccessful by reason 
either of the risks incidental to immaturity of the cataract, or by 
reason of want of. reparative power in the eye, 1t is usually prudent 
to defer the treatment of the second eye until maturity has been 
attained, or until the patient is so far blind that the loss of the 
perception of light is the only further loss which he can sustain. 
The question of the cessation of earnings does not come under 
consideration when we have to advise patients who are comfort- 
ably circumstanced ; but even upon them a very injurious influence 
may be exercised by mental emotion. This, the moral aspect of 
the matter, is by no means without its effect upon the laboring 
poor; but it is most important, as a general rule, among persons 
of a certain limited degree of mental cultivation. People who 
are accustomed to some amount of luxury, who possess only 
scanty intellectual resources, and who are dependent upon their 
eyes for their various pleasures and amusements, often entertain 
a fear of blindness which can hardly be described as other than 
morbid and exaggerated. From the time when they learn that 
cataract 1s forming. until the time when they are relieved of it by 
a successful operation, the dread of loss of sight is seldom absent 
from their thoughts; and this dread disturbs their sleep, haunts 
their dreams, impairs digestion and assimilation, and lowers the 
whole tone of their vitality. Its influence may be quite as hurt- 
ful as the loss of physical comforts, and it may call for an early 
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operation as the only means by which an ever present incubus can 
be removed. On the other hand, there are persons of calm and 
courageous temperament who can wait for the development of 
cataract without suffering; and with such it is proper to defer 
the operation until maturity has been attained in the eye in which 
the degeneration is most advanced. There can be no advantage 
in waiting longer than this; and, as one eye is generally ready 
sooner than its fellow, to operate first upon the fermer, before the 
latter is wholly blind, ‘has the great advantage of giving the oper- 
ated eye a longer period of rest before it is called into use than it 
would otherwise obtain. If we wait until both eyes are blind, 
the patient will usually be in great haste to exercise his recovered 
faculty ; and if an eye is used too soon after an operation, before 
the cicatrix has become thoroughly consolidated, the curvature of 
the cornea is apt to be injuriously modified by the action of the 
ciliary muscle and of the recti; not to speak of inflammation 
and other hurtful consequences which may be produced. But, 
when the eye which has not been operated upon is still in some 
degree useful, the other may have a sufficient period of complete 
rest before its new ly recovered powers are exerted. By the time 
it is actually required it will have so far returned to its normal 
state as to be fit for any duty which is likely to be imposed upon it. 

For the reasons thus briefly set forth, | am accustomed, in the 
case of patients in independent circumstances and of tranquil 
- minds, to wait until the cataract in one eye has attained maturity, 
and then to advise an immediate operation, although the cataract 
in the other eye may be in a comparatively early stage. The excep- 
tion to this rule would be when the feeble health or the advanced 
age of the patient rendered it improbable that life would be pro- 
longed until the sight of the second eye was also lost. In a healthy 
subject of seventy years old, with mature cataract in one eye and 
advancing cataract in the other, the completion of blindness would 
be only a question of time, and there could be no doubt as to the 
propriety of operating upon the eye in which the cataract was ma- 
ture, so as to gain three benefits; first, that the patient should be 
reliev ed, once tor all, from the fear of blindness ; secondly, that he 
should never become blind ; thirdly, that the operated eye should 
have time for complete recovery before it was taken into use. But 
if the patient were eighty or eighty-five instead of seventy, or were 
suffering from disease likely at no distant time to terminate fatally, 
then the probabilities would be that the sight of the second eye | 
would be preserved as long as lite was spared, and no operation 
could properly be under taken. When the advance of cataract im- 
plies either physical privation or serious distress of mind, I advise 
an operation upon the worse eye as soon as either the bodily or 
mental pinch begins to be felt ; and in such cases, by methods here- 
after to be deseribed, | do not hesitate to attack a lens in which 
maturity is still distant. When cataract affects one eye only, the 
other being wholly free from it, I do not recommend an operation 
except for the purpose of removing a disfigurement, or in the case 
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of persons who are moving about among machinery, or who are 
otherwise so circumstanced that a blind side may be a source of 
danger to them. 

Tam well aware that it is the custom of some operators to ad- 
vise that patients with cataract should wait until maturity has 

taken place in both eyes, and that then both eyes should be opera- 
ted upon at once. Sich advice appears to me to be in every way 
unsound—to be thoroughly unscientific in its surgical aspects, and 
not to be caleulated to promote the welfare of those who follow it. 
For, apart from the reasons already advanced in favor of a differ- 
ent practice, the experience gained by an operation upon one eye 
may enable the surgeon to modify with advantage his plan of pro- 
ceeding with the other; so that, even when a patient is first seen 
with both cataracts mature, it is best to allow a week [or two] to 
elapse between the two extractions, and to see one eye in safety 
betore the other is imperilled. When an operation is undertaken 
at a still earlier period, the impropriety of dealing with both eyes 
at once is still more manifest. 

When one eye has been operated upon with entire success, the 
surgeon has obtained the best possible evidence that there is 
nothing, either in the local or the constitutional conditions of his 
patient, ‘to interfere with the attainment of an equally good result 
in the other eye also. It is then generally desirable to operate on 
the other eye betore the patient enters upon the full fruition of 
his recovered sight with the first ; because otherwise he is apt to 
be satisfied with the first, to shrink from another period of seclu- 
sion and surgical tre atment, and to go into the world with the dis- 
advantage of monocular vision and the danger of a blind side. 
The danger is by no means unreal; for a person in good health, 
who has been purblind for a period and whose sight has been 
restored, is generally desirous to make the most. of his gain, and 
to go about with great resolution and activity. He forgets that 
he sees on one side only, and he falls into holes, or runs against 
obstacles, in a manner which his remaining infirmity sufficiently 
explains, and which may sometimes entail upon him grievous in- 
jury.. When both cataracts are mature it is [generally] the best 
practice to operate upon the second eye as soon as the safety of 
the first is assured, and before the patient leaves his room. When 
the second is still immature, it may, nevertheless, be removed as 
soon as the first eye has perfectly recovered, and before it has 
been bought into daily use by the necessary spectacles. 

Proceeding now to the choice of an operation, it is manifest that 


ro) 
this must be guided, in some degree, by the condition of the lens 


which it is proposed 1 toremove. In the performance of extraction, 
the objects of the operator are—\st, to remove the lens, both nu- 
cleus and cortex, entirely from the eye; 2d, to effect this removal 
with the smallest possible amount of injury or disturbance to the 
remaining parts of the organ; 3d, to leave the most favorable 


conditions for speedy and “uninterrupted healing ; 4th, to secure 
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that the transparency and the curvature of the cornea should be 
unchanged. 

The operation of extraction, as devised by: Daviel and improved 
by Beer, and now commonly known as “ flap” extraction, was prac- 
ticed almost universally, and without important modification, for 
nearly aceutury. In this method [Fig. 85], a triangular knife was 

made to transtix the cornea, 
[Fre. 85.) the point entering and emer- 


ging on the horizoutal meri- 


of the sclero-corneal june- 
tion,and the edge separating 
just one-half of the cornea 
asa semicircular flap, which 
was made upwards or down- 
wards at the pleasure of the 
operator. The flap being 
completed, a curved needle 
was introduced between the 
lips of the wound, and its 
point, carefully carried 
through the pupil, was made 
to divide the anterior cap- 
sule of the lens, and was then 
withdrawn. Finally, by gentle and carefully regulated pressure 
of the fingers, the lens was made to turn upon its axis, to dilate 
the pupil ‘and to pass through it, and finally to escape through the 
corneal wound. The eye was closed by plaster or bandage, and 
the surgeon awaited the result. . This,in favorable circumstances, 
left nothing to be desired. The curvature of the cornea was un- 
altered, the aqueous chamber was fully restored, the line of cica- 
trix was scarcely visible, the pupil was circular and mobile, and 
vision, with the aid of an artificial lens to replace the natural one, 
was restored almost [or, in some cases, quite] toits normal standard. 

While such was the issue of successful cases, there were many 
others which terminated ina less favorable manner. In some the 
operation itself was attended by great loss of vitreous humor, fol- 
lowed by wasting of the eyeball, or by intraocular hemorrhage 
which was immediately destructive to sight. In others, the iris 
prolapsed into the wound and became adherent there, a complica- 
tion which always produced delayed healing and distortion of the 
pupil, and also, generally speaking, much chronic inflammation of 
a very painful kind, leading to great impairment or even loss of 
vision. In others, the cornea sloughed without effort at repair— 
an occurrence which was usually followed by suppuration of the 
whole eyeball. In others, acute inflammation, leading to the same 
consequences, appeared on the first or second day after the perform- 
ance of the operation. 

For many years it was the custom not to open an eye after ex- 
traction until at soonest the third, or even until the fifth day, by 


dian, about halfa linein front — 
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which time healing was completed or an unfavorable result was 
declared. Until then, the occurrence of sloughing or of inflamma- 
tion was made known only by swelling of the eyelids ; and the 
prevalent idea was that if all were going on well the parts should 
be left undisturbed as a matter of course; and that, if anything 
were going wrong, to lift up the lid would only ager avate the evil. 

As a matter of fact, things did go wrong in a certain proportion 
of cases—a proportion probably not less than 20 per cent., even in 
the hands of good operators. The late Professor Von Graefe was 
not satisfied with this measure of success; and set himself to con- 
sider how it might be increased. He saw that the first thing neces- 
sary,in order to find out the causes of failure, was to ascertain the 
point of departure of any destructive or morbid process; and for 
this purpose he opened the eyes of his patients after operation 
daily or even more frequently, and carefully examined them by the 
soft light of a wax candle. He found that inflammation usually 
originated j in the portion of iris opposite ie the centre of the flap, 

that is to say, In the portion which was most stretched and 
squeezed during the passage of the lens ae the pupil; and he 
suggested that if this portion of iris were excised prior to extrac- 
tion the rest would be left uninjured, and that the occurrence of 
iritis would be comparatively rare. This suggestion was first acted 
upon on a large scale by Dr. Mooren, who performed iridectomy 
upon a considerable number of cataract patients, and then flap 
extraction at periods ranging from two to six weeks after- 

wards. Mooren’s results were so successful that his ac- Fic. ss. 

count of them excited some incredulity ; and this induced 
him to publish a pamphlet containing the names and ad- 
dresses of all the patients who had been operated upon, so 
that any who pleased might visit and inspect them. While 
the losses due to inflammation and to prolapse of the iris 
(manifestly impossible after the iridectomy) were being 
thus diminished, others who were working in the same 
direction had observed that the enlargement of the pupil 
due to the iridectomy would much facilitate the exit of the 
Jens, and would allow this to take place through a smaller 
external opening than had formerly been required. It was 
seen that a smaller wound, by reason of its separating the 
cornea less extensively from its base, would entail a dimin- 
ished lability to sloughing from default of reparative 
power; and, in order to do away with injurious pressure in 
squeezing out the lens through a small opening, various 
traction instruments were contrived, by which it was to 
be scooped out, or drawn out, as the case might be. Dr. 

Waldau (under ‘his original name of Schuft) was the pioneer 
in this direction; and he was followed by Mr. Critchett, 
Mr. Bowman, the late Mr. J. Zachariah Laurence, and Dr. 

C. Bell Taylor, of Nottingham. All these gentlemen either 
invented traction instruments, or modified those invented by 
others ; but the traction loop or “ vectis”” of Dr. Taylor (Fig. 86) 
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is the only contrivance of the kind which seems likely to hold a 
lasting place in the estimation of ophthalmic surgeons. From this 
time onwards the history of cataract extraction bears a great sur- 
gical analog gy to the history of ovariotomy ; for just as, one by one, 
the causes of death have been eliminated from the latter opera- 
tion by careful study and successive setting aside of the conditions 
which tended to the production of a fatal result, so, in like manner, 
the causes of failure have been eliminated from the former. Von 


Graefe, who himself used a traction hook at one period, was not 


long in discovering that all such instruments were sources of 


danger, which should be had recourse to only under exceptional 
conditions ; and he then strove to combine an incision so small 
that it should produce little risk of corneal sloughing, with one so 
made and so situated that it should permit the exit of the lens 
without injurious pressure. The result was that method of ‘ modi- 
fied linear extraction ” which was the last of his great contribu- 
tions to the art: he loved so well. 

During this period, when real and important changes were 
being effected in the methods by which cataracts were removed, 
the surgeons engaged in the work had many followers who made 
changes which for the most part were only apparent. It is hardly 
possible for two pairs of human hands, especially if endowed with 
different degrees of skill, to execute all the steps of a complicated 
operation precisely in the same way; and so it came about that 
each of several operators found it more convenient to himself, 
more suited to the requirements of his own eyes and fingers, to 
deviate in some minute point of detail from the practice of some- 
body else, of whom, nevertheless, he was in the main an imitator. 
Such deviations were often described, i in pamphlets or in medical 


journals, as the “ modifications,” or even as the “ operations,” of - 


those who first had recourse to them; and in this way a certain 
amount of cheap fame appears in some instances to have been 
secured. Of such changes there were none really worthy of record, 
or which possessed more than a fleeting and personal interest. 
They mostly suggested themselves as natural correctives to some 
kind of mannal incapacity ; and will suggest themselves again, as 
it were instinctively, to those who share the defects of dexterity 
in which they had their origin. 

The avowed disciples of Von Graefe were not long in discover- 
ing that the operation of their master had left them between two 
dangers. He taught them to make an incision which was barely 
anterior to the iris, and altogether in the sclerotic coat ;' and in 
following his instructions they sometimes wounded the ciliary 
region and produced sympathetic ophthalmia of the other eye. 
In seeking to avoid this risk by an incision in an anterior plane, 
lying partly or entirely in the cornea, they became liable to cause 


t [The incision practiced by Von Graefe was in the sclero-corneal junction, where 
the opaque scleral tissue overlaps a little the transparent cornea, so that externally 
it appeared to le wholly in the sclera, but internally wholly in the cornea. | 
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sloughing of the cornea, and they not unfrequently produced a 
change in its curvature which required to be corrected by a cylin- 
drical glass. There arose, therefore, much division of opinion 
with regard to the best place, within narrow limits, for the inci- 
sion ; some operators preferring to keep well back and away from 
the cornea, while others cared little for the cornea if they could 
avoid encroaching upon the ciliary region. 

Amid the turmoil of this controversy there appeared one inno- 

vator who had the merit of being original. Dr. Kiichler, of 
Darmstadt, in 1868, published a pamphlet in which he advocated 
a section made across the middle of the cornea in its horizontal 
diameter. After having extracted the lens through this opening, 
it was his practice to immobilize the eyelids by enveloping the 
whole head and face in a sort of helmet of plaster of Paris ban- 
dage, which was not removed for several days, aid under which 
he believed that uninterrupted healing would be likely to take 
place. His publication is a curious example of how much may be 
said by an ingenious persun in defence of a proceeding of which, 
at first sight, it seems difficult to speak seriously. Tis arguments 
are conclusively refuted by his statistics, which extend to twenty- 
eight cases of his peculiar operation. In this number he had one 
case of suppuration of the wound, six cases of adhesion of the iris 
to the cicatrix, seven cases in which the whole of the cortex could 
not be removed, six cases of loss of vitreous humor, and ten cases 
in which a second operation was required for the establishment of 
a pupil. The amount of sight gained by the patients is not stated 
with exactness; but it is stated that the transverse corneal cica- 
trices offered no impediment to vision. 

From certain internal evidence aftorded by Dr. Kiichler’s pamph- 
let, | cannot help believing that his love for the transverse section 
arose from the readiness with which it could be accomplished by 
the surgeon, rather than from any advantages which it offered to 
the patient. JI am not aware that he has had a single faithful 
follower ; but a few operators have been tempted, possibly by the 
fatal facility of his procedure, to come very near to it; and among 
these both Mr. Liebreich and Dr. Warlomont have practiced, and 
have even advocated, transverse section of the cornea as a first 
step towards the extraction of cataract.’ These " wgemabons have 


1 either ee en, “Wallont,: Ed. Jager, nor any recent author, 
has advocated a “transverse” incision of the cornea. Liebreich has very jus tly 
described his incision as a modification of that of Von Graefe (Fig. 94, page 
336); both puncture and counter-puncture are in the sclero-corneal junction, about 
a millimetre outside the margin of the transparent cornea, while the middle of the 
incision lies rather less than two millimetres within the lower corneal margin. It 
is, in fact, a low flap, of about the same form as in Von Graefe’s operation, but 
placed a millimetre and a half or two millimetres nearer the horizontal diameter of 
the cornea. In Lebrun’s ‘‘ median sphero-cylindrical flap,’’ attributed in the 
text 10 Dr. Warlomont, the puncture and counter-puncture are made nearly as in 
the old flap extraction (Fig. 85, page 330), while the centre of the incision lies 
about opposite the upper margin of the pupil when in a state of median dilatation. 
Both Liebreich’s and Lebrun’s incisions (which are very incorrectly indicated in 
Fig. 87) differ radically from that of Kichler, in that the former describe flaps, 
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not made their incisions exactly in the horizontal diameter, but 
they have gone a little above or below it; the black line in Fig. 
87 showing the course taken by Kiichler ; the dotted lines the 
courses taken by his imitators. Mr. Liebreich has 
ade described the incision downwards as constituting his 
peculiar method; but the incisions both above and 
cae below the pupil are mentioned and discussed by 
ae Kiichler, who advances cogent reasons for preferring 
the exact diametral line; and who anticipates, in 
favor of his own operation, all the arguments which 
have been advanced in favor of the others. It would be a waste 
of time to examine these arguments, because transverse corneal 
incisions stand self-condemned on a priori grounds. ‘They have 
the single recommendation that it is very easy to make them ; 
and they might perhaps be attempted with advantage by a be- 
nevolent traveller who was sojourning among a savage tribe, or 
by an ophthalmic surgeon upon whom the infirmities of age were 
creeping, or by one who was prevented, by the natural quality of 
ambi-sinistrousness, from employing better methods with ordinary 
prospects of success. Even in such cases Lord Melbourne’s pithy 
inquiry, ‘“‘Couldn’t you have let it alone?” would be likely to sug- 
gest itself to reasonable men. As a matter of first principles, an 
incision through the front of the cornea must in a large proportion 
of cases be followed by adhesion of the iris to some part of the 
cicatrix; and adhesion of the iris, even if vision is for a time re- 
stored, entails a perpetual liability to the occurrence of destructive 
morbid changes. In the practice of Dr. Kiichler, as I have al- 
ready stated, adhesion contessedly took place in six eyes out of 
twenty-eight; and I am told that the same thing has happened 
in the practice of those English surgeons who have employed Mr. 
Liebreich’s modification of Kiichler’s method. Moreover, again 
in a large proportion of cases, such an incision must be followed 
by alteration of curvature during the healing process; that is to 
say, by such a distortion of the cornea as to interfere seriously 
with vision. We see this every now and then in clean corneal 
wounds made accidentally by broken glass or by some sharp in- 
strument, and in which the lens has escaped i injury. It was seen 
still more frequently a few years ago, when flap extraction was 
commonly performed, in the cases in which that operation had 
been badly done. If the edge of the Beer’s knife was directed too 
much forward, the corneal incision, instead of following the course 
of the dotted line in Fig. 88, followed the course of the dark line, 


while the latter is strictly linear, and lies in a great cingle of the cornea. Both are, 
moreover, very favorably placed to secure the free and perfect exit of the lens, 
while Kiichler’s section, both as regards its form and ‘Its position, is perhaps the 
worst that can be imagined. Both operations are probably positive improvements 
upon the old method by the semicircular flap, and like it are comparatively easy 
of performance ; both, too, seem to offer especial advantages in their adaptation to 
certain somewhat exceptional conditions, but neither has yet been shown to promise 
so large a perzentage of successful results as the now classic operation of Von 


Graete. ] 
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and the greater the forward inclination of the knife, the nearer 
to the centre of the cornea was the incision. I was once consulted 
by an elderly lady who had been operated upon in this manner. 
Seen from the front, the cicatrix in her cornea was placed as in 
Fig. 89, and the operation had been followed by iritis, which had 
fixed the pupil, and had drawn it a little upwards, nearer to the 
cicatrix than its normal position. Seen in profile, the relations 
were as in Fig 90; and the degree of corneal distortion in front 


Fie. 88. Fic. 89. 


of the pupil was such that the extraction of the lens, although it 
had admitted light to the retina, had given no useful vision, I 
advised an artificial pupil in a downward direction, as attording 
good hope of improvement; and the patient consented to the 
operation. But before it could be performed her mind gave way 
under her previous disappointment, and she was removed to an 
asylum, where she died. On all the above grounds I have ab- 
stained from seeking any personal experience of transverse corneal 
sections, feeling that they cannot be said to fall within the boun- 
daries of legitimate surgical experiment. 

Another original suggestion, but of a very different character, 
was that of Dr. Bell ‘Taylor of Nottingham, who endeavored to 
combine the benefits of iridectomy with the preservation of the 
integrity of the pupil. For this purpose, after making an incision 
at the corneal margin, he incised or separated the iris, near its 
ciliary attachment, to the same extent, and pressed out the lens, 
through the peripher al opening thus made, instead of through the 
pupil. After this operation, the detached or divided upper part of 
the iris falls a little, and the pupil becomes somewhat flattened 
at the top; but this constitutes a comparatively trivial blemish. 
I have performed Dr. Taylor’s operation four or five times, and 
with good results; but I have nevertheless abandoned it, because 


g 
I do not think it is calculated to givea large percentage of success. 


It requires a more protracted and more difficult manipulation than 
the ordinary methods, and it takes up more time. There is, there- 
fore a longer period during which some accident—such as loss of 
vitreous from spasm of the ocular muscles—is liable tooccur ; and 
on this account I feel sure that, if the method became general, the 
number of failures, or of only partial successes, would be compara- 
tively large. Moreover, the increased risk does not appear to me 


to be attended by any corresponding advantage. The excision of 
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a piece of iris in the ordinary way does not diminish the acuteness 
of vision; and the gap in most cases, 1s completely veiled by the 
upper lid. Even if this were not the case, and in persons in whom 
the eyeballs are naturally prominent, the appearance of the eyes 
after any form of cataract operation is much concealed by the pow- 
erful convex lenses which it 1s always necessary to weat. 

The first procedure in cataract extraction is obviously the divi- 
sion of some part of the outer tunic of the eye, and Von Graefe has 
felicitously pointed out the nature of the ditterences which underlie 
the ditterent forms of section. An incision wholly situated in any 
plane which would pass through the centre of the eyeball forms, 
it is manifest, a portion of a larger circle than an incision in 
any plane which would not pass through this centre; and also 
possesses over the latter the advantage of being less liable to gape — 
or open spontaneously. The incision of the old flap extraction is ina 
plane far anterior to the centre, as shown by the dark line in Fig. 
91, while the incision in Von Graefe’s modified [peripheral] linear 
method is [more nearly] in a plane passing through the centre, as 
shown by the dark line in Fig. 92. The larger the circle of which 
the section forms part, the smaller proportion need the section itself 
bear to the circumference as a whole; and thus, while the section 
for flap extraction is [rather more than] asemicircle, that for Von 
Graefe’s method is little more than the third of a semicircle. Fig. 
93 shows the relative proportions of the two, with some exaggera- 
tion of the latter; and it is evident that the former, with reference 
to its position, is a much more serious injury than the latter. But 


Fie 91. Fie. 92. Fie. 938. [Fie. 94.] 
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in order that Von Graefe’s incision [Fig. 94] should avoid the 
cornea, and should at the same time [approximately | preserve. 
the direction of a plane passing from the margin of the cornea 
through the centre of the eyeball, it became necessary that its ex- 
tremities should lie very near to the ciliary region; and hence 
arose the danger, already mentioned, of inflicting ; an injury liable 
to be followed by eyclitis and irido- ‘choroiditis in the eye which 
was operated upon, and by sympathetic ophthalmia in its fellow. 
In order to avoid these risks, many operators prefer a somewhat 
more extended incision in an anterior plane, not, as in the old 
method, in a plane parallel to the iris, but in one which, although 
inclined with reference to the i iris, would not pass through the cen- 
tre of the globe. In this preference I myself concur, and perhaps 
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the best rules for making such an incision are those which have 
been. laid down by M. de Wecker [Fig. 95]. I do not think, 
however, that an experienced operator will 
allow himself to be very closely bound by 
any rules of procedure, but be will vary 
every operation a little, in accordance with 
the size and prominence of the eye, the posi- 
tion of the cornea, and the estimated size of 
the hard nucleus of the lens. In cases in 
which the cataract is mature, and no prelimi- eee 

nary proceeding of any kind is required, I tratingtne torm oh moana 
perform extraction in the following manner. i {he incision in peripheral- 


. : linear extraction. O B = 6 
The patient being recumbent upon a con- mm, 0 —7 mm. 0 E = 4 
venient couch or table, and fully under the mm}cb=1%mmj° 
influence of ether, the eyelids are separated 
by the speculum shown on page 148, which is fixed in such a way 
that its palpebral portions can exert no pressure upon the globe. 
A linear knife, which should have a blade thirty millimetres long, 
two broad, and as thin as is compatible with the necessary 
rigidity, is held in the right hand for the right eye, and in the 
Jeft hand for the left, the operator standing behind the head of 
the patient. The eyeball is secured, either by the double fixation 
hook or by the perforating forceps, at a point exactly opposite the 
centre of the intended incision, that is to say, generally speaking, 
about half a line from the lower margin of the cornea on the ver- 
tical meridian. The point of the knife is then entered, just behind 
the margin of the cornea, on a line two millimetres below the hori- 
zontal tangent, as at A in Fig. 96. As in all punctures, the direc- 
tion of the thrust is towards the centre of 


the eyeball until the anterior chamber is als 
entered, when the point is turned so as to C & 
descend, in a direction parallel with the S=>=_ 
plane of the iris, to about the position B. 

W hen this is reached, the handle is depressed, 


turning upon the back of the blade in the in- 

cision, until the point is brought to c on the 

same horizontal line as the puncture. When 

this is reached, the handle must be inclined somewhat backwards, 
and the point pushed on with a quick movement, so that it may 
transfix both sclerotic and conjunctiva at its place of first impact, 
without gliding backwards, as it is apt to do if pushed slowly. In 
this way we obtain a puncture and counter-puncture which are 
both a little behind the true cornea, but which are well in front of 
the ciliary body ; and if the knife has been rightly held its cutting 
edge is directed upwards, towards the operator, and its flat surfaces 
are parallel to the plane of the iris. The fixation instrument may 
now be laid aside, and a very slight movement of rotation given 
to the knife, so as to turn its edge a little forwards, and to permit 
the escape of some of the aqueous humor. The incision should 
then be completed by a succession of gentle drawing cuts, the blade 

22 
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being thrust back as often as necessary, and being made to cut 
only during withdrawal, The rotation of the edge forwards should 
be just sufficient to make the centre of the incision correspond 
exactly with the sclero-corneal junction, so that its whole track 
will lie ina plane which is oblique, but less oblique than, and alto- 
gether anterior to, the plane of Von Graefe’s section. The last 
part of the cornea should be divided with extreme care and gen- 
tleness, and if the patient has for any reason not been placed under 
an anssthetie, it is necessary to wait, sometimes for a few seconds, 
before completing the section, 1n order to allow of the subsidence 
of any spasm of the recti muscles. If the knife is very keen, the 
conjunctiva will fall apart before its edge; but in many cases ‘this 
membrane will stretch a little, and it may then with advantage be 
cut somewhat farther back, so as to form a flap which will cover 
the corneo-sclerotic wound. The completion of the section finishes 
the first act of the operation. 

The next thing to be done is the iridectomy ; and upon this too 
much eare can hardly be bestowed. It must be remembered that 
the object in view is not to produce a large coloboma, but simply 
to destroy the resistance of the sphincter pupille to the exit of 
the lens. If traction is exerted upon the iris, the portion left 
behind is apt to be entangled in the ends of the section, and to 
become adherent in this position during healing—a state of things 
which is always dangerous and often destructive. In order to 
avoid such an event, the operator should seize the iris with forceps 
opposite the centre of the incision, and should hold a pair of 
Noyes’s scissors (Fig. 53, p. 162), or of common iris scissors, with 
their blades in contact with the ocular surface, and ready to be 
closed upon the piece of iris which is drawn out, as soon as there 
is room to close them between the forceps and the eye. The best 
forceps are the simplest, such as those shown in Fig. 48, page 158, 
with a curvature to clear the brow, and with teeth dir ected back- 
wards, at right angles to the axis of the blades. But any forceps 
will do, so long as the iris is neither dragged nor put upon the 
stretch, nor cut close to the angles of the external incision. With 
complete ansesthesia, the patient will often be so passive that no 
fixation will be needed during the iridectomy, especially if the 
operator is certain of his own power to follow any roll of the eye, 
however unexpected, with the forceps hand, so that the iris shall 
not be put upon the stretch. But I have seen half the iris torn 
away from its attachments by a movement for which the operator 
was not prepared ; and it is therefore always better that a beginner 
should have the eye fixed for him by an assistant. For this pur- 
pose, the toothed forceps for the conjunctiva (Fig. 41, page 150), 
form the best implement, and it does not much matter to what 
part of the globe they are applied, the chief thing being to keep 
the assistant’s hand out of the way. It is necessary “that the 
assistant should know clearly that this duty may devolve upon 
him, and that he should understand the way in which it must be 
performed ; a point which has been already sufficiently dwelt upon 
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in the fifth chapter. If the anesthesia is incomplete, the operator, 
however skilful, will not be able to dispense with such assistance ; 
because then the tendency of the levator palpebree [rectus superior] 
will be to roll the eyeball upwards under the shelter of the upper 
lid, and thus to place the external wound securely under cover. 
If this tendency is at all strongly declared, no prudent surgeon 
will allow his assistant to drag down the eyeball j in spite of tt, 
because the struggle between the opposing forces would be almost 
certain to rupture the hyaloid membrane and to permit the loss of 
vitreous, an accident which, when it happens prior to the exit of 
the lens, should always be regarded with grave concern. If the 
section of the iris is properly made, there will be little or no bleed- 
ing from the cut surfaces, and the angles formed between the ter- 


minations of the incision and the margin of the pupil should be 


Fig. 98. 


plainly visible within the anterior chamber; the coloboma pre- 
senting the appearance of Vig. 97,in which a and B are the angles 
referred to. If, on the other hand, the iris is dragged out, and cut 
close to the ends of the corneal w ound, the appearance will be 
more like that of. Fig. 98; and then the probabitities are that, 
when healing is nearly completed, a dark spot or projection at one 
or both of the extremities of the cicatrix will show the presence 
of incarcerated iris. The liability to hemorrhage, also, will be 
much increased, and the anterior chamber will sometimes become 
filled with blood, which will conceal everything else from view. 
Whenever this occurs, and whether it is due to a faulty iridec- 
tomy or to unusual vascularity of the tissues, the blood should be 
removed, wholly or in great part, before the operation is proceeded 
with. For this purpose a little gentle pressure or stroking of the 
cornea from below upwards, with the back of the vuleanite spoon - 
which is used to extrude the lens, will generally be an eftectual 
manceuvre; and the blood which is ready to escape by the outer 
wound should be further solicited to do so by the very careful 
application of a soft fragment of moistened sponge. If the cham- 
ber fills again, the eyelids may be suttered to close, and a larger 
sponge dipped in cold or iced water may be laid over them for as 
long as may be necessary; but this expedient is very seldom re- 
quired. When the blood has been sufficiently removed to render 
the pupillary area clearly visible, the operator proceeds to the next 
step, the laceration of the anterior capsule of the lens. 

For this proceeding, which was until lately accomplished by 
means of aslightly curved needle, or by Von Graete’s “fleam-shaped 4 
cystitome (shown on the same handle with the curette in Fig. 838, 
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page 316), M. de Wecker has lately contrived an instrument that 
presents many advantages, and that is represented in Fig. 99. It 
may be described as a double fleam-shaped cystitome, the two parts 
of which are placed upon the two branches of a pair of iris forceps 
furnished with terminal teeth, and with a regulating screw to limit 
the extent of their opening. The forceps are introduced closed 


Fic. 99, 
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into the anterior chamber, the cystitome blades being kept well up 
into the concavity of the cornea, and the forceps themselves being 
held horizontally, until their extremities pass somewhat under the 
margin of the pupil on the side opposite to the incision. When 
this position is reached. the handles of the forceps must be gently 
raised into a vertical direction, and the cystitome blades brought 
into contact with the anterior capsule, and caused to penetrate it. 
At the same moment gentle pressure may be made with the fixa- 
tion forceps, in order to project the lens somewhat forwards. As 
soon as the capsule is pierced, the operator permits the cystitome 
blades to open as far as the previously adjusted regulating screw 
will allow. Assoonas they are open, he draws them gently towards 
him nearly to the margin of the lens, and then closes them, at the 
same time making a dip into the cortex with them as they shut. 
The general result of this proceeding, simple in itself but difficult 
to describe, is that the fleam-shaped points cut out a large quad- 
rangular piece of the anterior capsule, and the forceps teeth seize 
this piece and bring it out of the eye. Until perfectly accustomed 
to the instrument, it 1s necessary for the operator to use the great- 
est care in its introduction. Without such care, it is very easy to 
entangle the cystitome points in the cortex, and to push the lens 
before them, rupturing the suspensory ligament or the hyaloid 
membrane, and doing great and dangerous mischief. The way to 
avoid this is to keep the points well up towards the cornea, and to 
depress the handles eveu below the horizontal line, until a point 
beyond the centre of the Jens has been safely reached. 

When M. de Wecker’s cystitome is not at hand, any of the 
common instruments will suffice for the laceration of the capsule, 
although none of them will with the same certainty bring away 
the central piece. In introducing a needle or other simple cysti- 
tome, care must be taken always to keep its blunt part forwards 
until the point reaches the portion of capsule which is to be first 
attacked ; and the instrument must be withdrawn with similar 
precaution. Many writers have laid down rules for the laceration 
of the capsule, but the only important ones are that it should be 
done with sufficient freedom, with a light hand, and with careful 
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avoidance of injury to the iris or other structures. The most usual 
plan is to carry the point of the instrument just under the pupil- 
lary margin, and to divide the capsule from there to the outer 
angle of the external wound. The point is then gently carried 
back to the commencement of the first incision, and a second one 
is made from the same place to the inner angle of the wound. A 
third unites the two foregoing along the margin of the lens, in the 
direction of the external wound: and then, before the cystitome 
is withdrawn, its point may be stuck into the nucleus, and may be 
made to impress upon this a slight movement of rotation about 
its antero-posterior axis, so as to feel that it is loose and ready to 
escape from the eye.t As soon as the capsule is divided there is 
usually an escape of cortical substance, more or less in quantity 
according to the degree of softening which it has undergone. 

The operator next seizes the conjunctiva by toothed forceps on 
the inner side of the cornea, somewhat lower than the horizontal 
meridian, and applies the convexity of a small curved spoon of 
hard vuleanite below the cornea, at the original point of fixation. 
With this spoon he makes steady, gentle pressure, at first in a 
direction towards the centre of the eyeball, and, if all be well, the 
upper margin of the nucleus will presently advance into the wound. 
As it does: so, the spoon must be moved steadily upwards so as to 
keep pace with it; and when the centre of the nucleus is fairly 
engaged in the lips of the wound, the spoon may be made to glide 
quite quick ly over the cornea, stroking out, so to speak, any cortex 
which may have been left behind, and receiving the nucleus in its 
concavity. 

As soon as the nucleus is removed, together with any loose 
cortical matter which may lie about the edges of the wound, the 
speculum may be taken out, and the lids suffered to close. With 
the pulp of one finger the operator then makes gentle rotatory 
pressure, through the upper lid, upon the cornea, a manceuvre 
which tends to ‘replace the iris if any part of it has been pushed 
out before the lens, and also to gather together, into the pupillary 
area, any fragments of cortex remaining in the eye. After a few 
moments, the lid may be gently raised and the eye examined. 
Small coagula, lying under the lids or about the lips of the wound, 
should be carefully “picked away with fine forceps; and if there is 
any cortex left behind, it should be removed by gentle and suit- 
ably directed pressure upon the cornea with the spoon. If con- 
sciousness is sufficiently restored, valuable evidence that all the 
cortex has been extruded may be ‘obtained by testing vision. The 
patient should be able to count fingers, and to distinguish the 
thumb from the little finger; and if he cannot do so, the rotatory 
friction and the pressure should be continued. When the pupil is 
clear and black, and the edges of the wound are clean, the con- 
junctival flap, if one was made, must be carefully placed in its 


1 [This last maneuvre is hardly requisite, and may lead to accidental dislocation 
of the lens. ] 
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right position, and the lids closed and secured with a compressive 
bandage. 

If the nucleus does not advance readily when the spoon is first 
applied below the cornea, and especially if a transparent bead of 
vitreous, covered by hy aloid membrane, is seen to bulge into the | 
wound under the pressure, this pressure must neither be increased 
nor continued; but the operator must pause and consider what is 
the condition which opposes the exit of the lens. It may be that 
the capsule has been insufiiciently divided, or that the external 
incision is too small; or that the pressure has been misdirected ; 
and to these possibilities I would add, that a small hard nucleus, 
which has been surrounded by a large quantity of soft degenerated 
cortex, sometimes seems to elude the effect of pressure by its want 
of magnitude, and thus to remain somewhat obstinately within 
the eye. The operator, in the first instance, should proceed to 
divide the capsule once more, and should then renew his pressure 
with great precaution and tenderness. If the lens still does not 
advance, he may next carefully examine the size of the section, 
and may enlarge it if there seem to be necessity, always remem- 
bering that it is better to have the wound too large than too 
small. The enlargement is. best effected by a single cut from a 
pair of fine scissors, somewhat blunt-pointed. One point should 
be glided along, as far as may be necessary, between the iris and 
the cornea, at whichever end of the wound is most easily accessi- 
ble; and the cut should be made in the sclero-corneal junction. 
The scissors should be pushed a little beyond the point to which 
it is desired that their cut should extend ; for the firm and elastic 
corneal tissue has a tendency to slip from between the blades as 
they are being closed. The cut being sufficient, another gentle 
application of pressure may be made, ‘and will then generally be 
successful. : 

If the operator is quite sure that the incision is completely 
made and of the proper length, and that the capsule is sufficiently 
divided, and if the nucleus still does not advance, more especially 
if there should be actual rupture of the hyaloid membrane and 
escape of vitreous, cither in its natural state or diffluent from dis- 
ease or degeneration, it becomes necessary to have recourse to a 
traction instrument without delay; the object being to remove 
the lens before the loss of vitreous is sufficient to imperil vision. 
I have already said that several traction instruments have been 
invented ; but there is none which seems to me to combine so many 
advantages as the loop, or “ vectis,” of Dr. Taylor, already shown 
in Fig. 86 , page 331. Many makers have an imitation of this vectis 
upon a faulty model; with too great thickness of metal both in 
loop and shaft, and with the loop curved or bent upon itself. It 
is. essential to the perfection of the instrument that it should be 
very fine and slender in all its parts, and that the loop, though 
joined to the shaft at an angle, should itself be allin the same 
plane. In using it the operator should hold it very lightly, and 
should fix the globe with forceps, rather restraining the natural 
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tendency to rotation upwards than causing any movement of rota- 
tion downwards, by which a still greater escape of vitreous would 
probably be occasioned. The manipulation of the loop itself must 
be varied to meet the circumstances of each case. If the vitreous 
is firm and healthy, and not escaping, or if the amount lost is only 
small, the loop may be made to find its way along, and, so to speak, 
around, the posterior surface of the lens, the operator feeling this 
surface, but with extreme steadiness and gentleness, as he pro- 
ceeds, and at the same time w atching the lens through the pupil, 

in order to be certain that itis not displaced by the loop and 
pushed into the vitreous. “If, on the contrary, the vitreous is of 
watery or syrupy consistence, or is escaping freely, the loop should 
be directed towards the centre of the eyeball, clear of and behind 
the lens, until it is gone well past the posterior pole of the nucleus. 

The handle must then be inclined backwards while the instrament 
is pushed on, until at last, in either case, the loop embraces the 
nucleus, the posterior pole of which will then project through the 
fenestra. The operator must next lift the nucleus out of its bed 
into contact with the posterior surface of the cornea, and must 
proceed to extract slowly and gently, keeping the handle of the 
vectis well back towards the brow, and holding the lower margin 
of the lens close up to the cornea. 

Whenever vitreous has been lost, whether a traction instrument 
has been required or uot, there wi ill almost always be more or less 
cortex left behind within the eye ; and one of the nicest questions 
in ophthalmic surgery is to determine when this cortex should be 
left to nature or to subsequent operative proceedings, aad when 
every endeavor should be made to remove it at the time. Expe- 
rience teaches that fragments of lenticular matter which become 
surrounded by, and so to speak coated with, firm vitreous, are 
protected against absorption to a great extent : and that they 
remain for long periods within the eye, often causing iritis of an 
intractable or destructive character. On the other. hand, when 
the vitreous is fluid, absorption of cortex usually takes place more 
rapidly and with less irritation; although the eye in such cireum- 
stances, being already. unhealthy, is perhaps more liable to suffer. 
Under the method of flap extraction, escape of vitreous was 
always a formidable complication, because the size and situation 
of the wound were such that the loss usually went on for some 
hours ; while the iris was almost necessarily lifted into the wound 
by the outflow, so that delayed healing and distortion of the pupil 
were inevitable results. But after an iridectomy the loss of vitre- 
ous does not disturb the remaining portion of the iris, and the 
wound made by modified linear extraction is such that it can be 
accurately closed by the upper lid and a compressive bandage, 
and any further drain thus effectually prevented. The loss of 
vitreous is therefore a much less formidable accident than it was 
once justly considered ; and though it is always to be regretted, 
and to be avoided whenever possible, yet it does not, unless very 
large in quantity, necessarily entail any subsequent impairment of 
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vision. It is said that the healthy vitreous, if partially lost, is 
never replaced, but that the void is filled up by transparent liquid ; 
and that this, even after complete healing, is liable to undergo 
sudden variations in quantity, which produce corresponding varia- 
tions in the tension of the eyeball. An abnormally fluid vitreous 
is replaced by a liquid undistinguishable from that which was lost ; 
and in some eases, when the eyeball has been almost emptied, the 
original quantity of fluid is fully restored. But a great loss of 
vitreous involves two principal risks,—the first being intraocular 
hemorrhage, due to rupture of a choroidal vessel from which sup- 
port has been suddenly withdrawn, an accident by which vision is 
at once and finally extinguished ; the second being wasting or 
atrophy of the eye from the shock to its nutrition. The general 
result of these considerations is that the operator must neither 
sufter any large quantity of cortical substance, such as might be 
removed by a scoop or a suction curette, to remain in the eye for 
the sake of avoiding a loss of vitreous which would probably be 
trifling in amount; nor, on the other hand, must he risk a copious 
loss for the sake of removing every cortical fragment. Another 
element in the question is that prolonged manipulation of a 
wounded eye, and more especially the frequent introduction of 
instruments, are in themselves sources of danger; and, taking 
ophthalmic operations generally, I believe that long experience 
confers no greater advantage upon the surgeon than in teaching 
him to perceive and recognize his opportunities of Jeaving off, and 
of letting well alone. JI have more than once seen disastrous con- 
sequences brought about by the determination to put yet a finish- 
ing touch to something which was already fairly done. 

The cause of loss of vitreous, whether it occurs prior or subse- 
quently to the exit of the lens, may be in the act of the surgeon 
himself, as when the eyeball is rotated downwards too suddenly 
or too forcibly ; or sometimes (the hyaloid membrane being pre- 
sumably weak), although there is no more suddenness or force of 
rotation than is usual, the membrane may give way at a point 
corresponding with the external wound, and may suffer the humor 
to escape.' But in the supine posture, and with muscles relaxed, 
no great amount of escape can thus be brought about; and it may 
be said, as a general rule, that large losses are almost always due 
to spasm of the external muscles of the eye. If the surgeon per- 
ceives any tendency to such spasm, he should remove the specu- 
lum, cover the closed lids with a soft ball of elastic cotton-wool, 
and maintain over this with the palm of his hand a gentle and 
uniform support, which must be hardly pressure, while a more 
profound aneesthesia is being produced, and the muscles are thus 
being brought into complete relaxation, so that the operation 
may be safely proceeded with. If vitreous has actually been lost, 


the same precaution should be taken; and only when the patient 
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1 [Loss of vitreous is especially prone to occur in very prominent eyes, as in 
myopia of high grade. | 
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is absolutely quiet, with all reflex action abolished, should the 
speculum again be applied, and the eye examined. If the vitreous 
is firm, and portions of cortex are visible in the pupillary field, no 
attempt must be made to remove them by pressure, but only by a 
curette, or suction tube, or even by a-pair of forceps, very deli- 
cately and carefully introduced; and the curette may be used to 
clean the edges of the wound. The operator should be guided, 
with regard to perseverance in such endeavors, by the results 
which attend upon them. If he’succeeds in removing fragment 
after fragment, and if the continued outflow of vitreous is unim- 
portant in quantity, he may proceed until the state of the pupil 
satisfies him. But if the fragments elude him, and the vitreous 
escapes freely, and more especially if it wells out in a manner to 
denote muscular action, the sooner the eye is closed the better. 
Before closing it, any projecting mass of vitreous must be care- 
fully cut off with scissors close to the surface of the eyeball, so as 
to remove the hyaloid membrane which may form part of the 
protrusion, and which would be liable, by separating the lips of 
the wound, to place an obstacle in the way of their speedy union.! 
If the vitreous is fluid, and running away easily, the remaining 
cortex may be neglected, and the eye secured; and in every case 
in which loss has occurred the compressive bandage must be ap- 
plied so firmly [only] as to afford complete and steady support to 
the eyes, and to render them comparatively immovable, while at the 
same ae it preserves the edges of the wound in perfect apposition. 
The accident of intraocular hemorrhage from a choroidal ves- 
sel, to which reference has already been made as an occasional 
consequence of a sudden and large escape of vitreous, is one which 
I have never witnessed excepting in the operation of flap extrac- 
tion ; but which night doubtless occur after any of the forms of 
transverse corneal section, and perhaps after a section of any kind 
in an eye which was the subject of choroidal degeneration or dis- 
ease. It declares itself by an oozing of blood from the eyeball 
after the removal of the cataract; an oozing which first pushes 
forward the vitreous, and then shows itself as a coagulum open- 
ing the wound. The hemorrhage not only detaches the retina 
from the choroid, and thus destroys the eye as an organ of vision, 
but it also fills and distends the sclerotic, and occasions intense 
pain, followed by tedious inflammation and suppuration. In 
order to anticipate these consequences it is desirable, whenever 
the escape of the lens is followed by bleeding from behind the 
vitreous, to enucleate the eyeball without delay, while the patient 
is still under the influence of an anesthetic. An alternative 
course, which would have the sole advantage of leaving a better 
stump for an artificial eye, would be to remove only the anterior 
portion of the globe, including the ciliary region, to apply a small 


<— 
sponge soaked in solution of perchloride of iron to the sclerotic 


1 [Arlt advises that a protruding bead of vitreous be left. rather than to run any 
risk of causing further protrusion by the attempt to cut it off; the prolapsed portion 
is often drawn back into the globe in the course of a few hours, and the healing of 
the wound is not hindered. See Arlt, Graefe und Saemisch, Handbuch, III, p. 805. ] 
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cavity, and to retain it there, by the firm pressure of a bandage 
over sponge compresses, until all tendency to bleeding had ceased. 
When the extraction of cataract is completed, the patient must 
be carefully and closely watched by a nurse or some intelligent 
person until the effect of the anssthetic has so far passed away 
that consciousness is fully restored. It this precaution is neglected, 
the bandage may be torn off, or the eye struck or otherwise in- 
jured, while a state of semi-narcotism continues. When perfectly 
recovered, the patient should be enjoined to remain still and quiet ; 


and food or drink should be given or withheld as circumstances 


may indicate. The surgeon should make his first visit about six 
or eight hours after the operation ; by which time, if all is going 
on well, the pain felt on restoration to consciousness will have 
greatly ‘subsided. The bandage should be examined, and, if neces- 

sary, readjusted; and if its pressure is a matter of complaint it 
may be somewhat relaxed ; but if it is well in place, and the eye 
comfortable, it is better left alone. An anodyne should be pre- 
scribed — usually either chloral hydrate or morphia, and the latter 
by preference if there is pain—to be taken only if required; and 
a ‘“night-cap,” in the shape of a little spirit and water, or negus, 
may sometimes be recommended. The second visit should be 
- made about twenty-four hours after the operation. If the eye is 
generally comfortable, and there is no worse complaint than of 
slight occasional pain attended by some escape of fluid, everything 
may be left alone for twelve hours longer; but 1f there is perma- 
nent uneasiness the bandage must be removed and reapplied, and 
if the course of the operation was in any respect abnormal, or if 
the upper lid 1s in the least swollen, it should be gently raised, and 
the eye examined by the light of a single candle in an otherwise 
darkened room. It is not always necessary to look at the wound, 
but only at the lower part of the cornea and of the pupillary space. 
Tf all is well, the surface of the upper lid will be perfectly natural, 
the cornea clear and bright, the fibrous structure of the iris visible, 


the conjunctiva not swollen and only moderately injected, and the 


discharge trifling in quantity, consisting of a small overflow of 
aqueous humor, together with tears and conjunctival mucus. If 
no soft matter was left behind, the pupil should be clear and black ; 
but if the cortex was not entirely evacuated, the pupil will be 
more or less occupied by whitish flocculent material. 

In contrast to these favorable conditions, especially on the second 
day after the operation, the upper lid may be tumid, or with some 
of its natural wrinkles effaced, and the discharge may be too great 
in quantity, and of a purulent. or muco-. purulent character. When 
the lid is raised, the conjunctiva may be found more or less che- 
mosed, the cornea more or less cloudy and concealing the iris, and 
infiltrated with pus in the neighborhood of the wound. As long 
as there is not more than this, there is still hope of saving the eye, 


1 [It is better to avoid the use of perchloride of iron if possible, for fear of caus- 
ing adhesions or contraction of the conjunctival sac, an accident which, as we 
have witnessed, may interfere with the subsequent wearing of an artificial eye. ] 
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although it is exposed to extreme risk of a twofold character. 

The suppuration of the cornea may pass on to complete sloughing 
of that membrane, or it may spread by contiguity to the iris, and 
in either case it will excite suppuration of the eyeball eenerally. 

If the purulent infiltration should encircle the cornea, instead of 
being limited to the parts about the wound, or if the cornea gen- 
erally is not merely hazy, but opaque, all expectation of a success- 
ful issue must be abandoned. So long, however, as there is no 
evidence of pus in the anterior chamber, and so long as the mani- 
fest changes over the lower half of the cornea do not exceed the 
limits of. superficial epithelial swelling or disturbance, so long 
treatment may be employed with a prospect of benefit. It is hope- 
less to attempt to combat the asthenic inflammation by any “ anti- 
phlogistic” means; and the plan advocated, and sometimes suc- 
cessfully practiced, by Von Graete, resolved itself into compression 
and hot fomentations. The compressive bandage was firmly ap- 
plied over more carefully adjusted padding than usual; and was 
removed for half an hour every four hours, in order to make way 
fora bag of boiled chamomile flowers as hot as they could be borne. 
Under the employment of this method the suppurative process has 
sometimes been checked, the discharge has subsided, and healing 
ot the wound has taken place, leaving a closed pupil to be remedied 
by a subsequent operation. In England, fortunately, suppuration 
of the cornea is a rare event, which is searcely ever produced ex- 
cept by the influence of an overwhelming predisposition ; and I 
have not for many years seen a case of it which was not complete 
and hopeless from the first. But on the Continent, where there 
is a greater tendency to suppuration among the poorly fed classes, 
many surgeons have lately advocated the local application of solu- 
tions of quinine; and, in addition to this and to Von Graefe’s treat- 
ment, I should be disposed to have recourse to the administration 
of quinine hypodermically, and to the use of suitable doses of 
alcohol. Dr. Braun, of Moscow, has published within the last 
few years the remarkable statement that at one time he lost 45 
per cent. of his cataract extractions in hospital by sloughing and 
low forms of inflammation, the patients being, of course, ‘the badly 
nourished Russian peasantry. He then commenced the systematic 
administration of alcohol in regular doses, a few days before the 
operation, and continued it until the ultimate result was declared. 

In the first year he reduced his losses to 15 per cent., thus saving 
two-thirds of the eyes which would previously have perished : and 
in subsequent years he obtained still better results. It seems to 
follow that feeble and marastic patients should be prepared for 
cataract extraction by a period of good diet and tonic medicines ; 

and that they should take a little “alcohol daily both before and 
after the operation. If any threatening of suppuration should 
appear, a drop of the solution of hydrochlorate of quinine (in the 
strength of two grains to the ounce of distilled water, with a 
single minim of dilute hydrochloric acid) should be placed within 
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the lids every four hours; and careful pressure should be alter- 
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nated with hot fomentations. If the condition of the eye should 
be manifestly hopeless, the swelling of the lids increasing, and the 
cornea becoming universally opaque, free incisions should be made 
through the sclerotic between the muscles, in order to diminish 
tension, relieve pain, and permit the escape of pus and sloughs. If 
matters should mend, the discharge diminishing and returning to 
a mucous character, the swelling subsiding, the wound healing, 
and a portion of the cornea retaining its transparency, then the 
treatment already indicated should be continued until convales- 
cence is established, in the hope that an artificial pupil may ulti- 
mately restore [in some measure] the sight which has been so 
much jeopardized, 

In the operation which has been described it may be me as a 
general rule, if no iris is left entangled in the extremities of the 
wound, and ‘if the whole of the cortex is removed, that healing by 
primary union will take place without pain or irritation, and that 
excellent vision will be obtained. If, on the contrary, the iris 
should be entangled as described, or if any cortical substance is 
left behind, either because, being still transparent, it eludes obser- 
vation, or because an escape of vitreous interferes with its removal, 
then although an ultimately successful issue may in most cases be 
expected, yet this issue is only arrived at after a period of more 
or less severe and protracted irritation and delayed healing, which 
is often attended by iritis, and which in some cases leads ‘to wast- 
ing of the eyeball] and loss of sight. ‘The iritis is seldom of a severe 
character ; but it is nearly always attended by the formation of 
membranes in the pupil which require a second operation for their 
removal; and the delayed healing, which causes the lips of the 
section to be separated by lymph, and thus gives a perceptible 
width to the cicatrix, nearly always alters the vertical curvature 
of the cornea, and produces a degree of astigmatism which may be 
corrected by a cylindrical olass. if recognized, but which, if not: 
recognized, greatly interferes with the acutenes of vision. In order 
to guard as much as possible against these complications, it is in 
the first place desirable to make every endeavor to leave the iris 
perfectly free within the anterior chamber. The best method of 
making the iridectomy has already been described; but however 
well this part of the operation has been done, the cut extremities 
will sometimes be pushed out by the advancing lens, and will be 
left in the corners of the incision. When there has been no loss 
of vitreous, the position of the iris should be looked at before clos- 
ing the lids, when the cortex has been as far as possible removed. 
If any prolapse is discovered, it may sometimes be reduced by the 
extremity of a probe, or by stroking the corners of the wound with 
the back of the vulcanite spoon; or it may be taken hold of with 
fine iris forceps, the sharp teeth of which have been filed off, and 
gently replaced within the anterior chamber. If none of these 
methods succeed, the prolapse may be excised, for which purpose 
it must be seized with ordinary iris forceps and cut away with 
scissors. The finest scissors of Noyes’s pattern [Fig. 53, page 162, 
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or De Wecker’s iris scissors, Fig. 66, page 259], will be found 
the best for this purpose, and their points must be inserted fairly 
within the lips of the wound. Excepting in a patient of extra- 
ordinary steadiness, forceps should only be applied to prolapsed 
iris under complete anesthesia, since otherwise a movement of 
the eyeball might lead to an extensive detachment of the remaining 
portions of the membrane. If there should be loss of vitreous, a 
prolapse of the iris must usually be left for subsequent treatment. 
In all cases,and more especially if the course of the extraction 
was in any way abnormal, or if it was either known or suspected 
that any portion of cortex was left behind, it is desirable, after 
the second day, to examine the eye daily for at least a week from 
the time of the operation. For this purpose the patient, being 
comfortably seated in a darkened room, the pad and bandage being 
removed, and the edges of the lids freed from adherent. secretion 
by the careful use of a morsel of sponge wetted with warm water, 
should be told to look downwards, keeping both eyes still closed. 
The surgeon may then carefully raise the upper lid of the eye 
operated upon, and may make his inspection by the light of a 
single candle. If all is well the edges of the wound will ‘De in ap- 
position, the conjunctiva only slightly congested, and the pupillary 
space bright and black. The bandage must be immediately re- 
applied ; and, if any of the conditions are less favorable (especially 
if the wound should be at all open, or if vitreous should be escap- 
ing), it must be reapplied in such a manner as to give firm and 
earefully regulated support. On the third or fourth day after the 
operation, if the conjunctival redness is in excess, if there is 
entangled iris at the extremities of the wound, or if any cortical 
substance is visible in the pupil, a drop of a four-grain solution of 
atropine shoula be instilled when the compress is removed, and 
should be repeated at least daily until all irritation is subsiding or 
has disappeared. As a rule, the compressive bandage may be laid 
aside during the daytime after the fourth or fifth day, and the 
eyes may be screened from light by a large paper shade; but the 
bandage should be worn at night for at least a week longer, in 
order to afford support to the vessels against the greater tendency 
to congestion which is incidental to the recumbent posture. At 
any time during recovery, if there should be manifest iritis, a leech 
or two may be applied to the temporal region near the margin of 
the orbit, and atropine may be used three times a day; but no 
benefit is to be expected from the employment of mercury. If irri- 
tation is manifestly kept up by the presence of cortex, this may be 
removed by the very careful use of a suction-curette through a 
small opening. If the iris is entangled in the extremities of the 
wound, and the entangled portions project as little prominences 
distended by aqueous humor, they may be pricked with a cataract 
needle and suffered to collapse, after which they may be touched, 
in the lightest possible way, with a point of diluted nitrate of silver. 
If the prolapsed portion should again become distended, the best 
plan is to sever its connection with the main body of the iris. 
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This may be done by a single thrust of a two-edged cutting-needle, 
entered at the corneal margin immediately below the projection, and 
directed from betore backwards, and a very little downwards, so 
that its point may not injure the ciliary body or processes. During 
the course of all such contingencies as those now under considera- 
tion the general health should be supported, quinine should usually 
be administered, pain should be controlled, and such Joeal applica- 
tions as afford the greatest amount of comfort should be employed. 
If the irritation should pass into a chronic state and the conjunc- 
tiva should be much swollen or congested, the solution of quinine 
may generally be instilled with advantage, or the lower retrotarsal 
fold may be carefully touched with an astringent. If the edges of 
the lids become sore and tumid, they may be pencilled once a day 
with a solution of nitrate of silver of from two to ten grains to me 
ounce, and afterwards anointed with some simple cerate. 

There are few more troublesome complications in these cases 
than spasm of' the orbicularis muscle, producing inversion of the 
lower lid, and contact of its lashes with the globe. It is theoret- 
ically easy to overcome the inversion by strips of sticking-plaster, 
or by painting the cheek with contractile collodion; and such 
meaus may for a short time be tried. I have seldom found them 
successful; and the earlier a are of skin and subjacent muscle is 
removed from the lower lid, the more reason will the surgeon 
generally have to congratulate himself upon the course which he 
has pursued. The strip should be very narrow, or its removal may 
produce eventual ectropium; but it should be as near as possible to 
the tarsal margin, and should include the muscle down to the car- 
tilage. A single fine suture may be placed in the middle of the 
wound ; but it is not very material whether this is done or omitted. 

Severe iritis after cataract extraction may extend to the choroid 
and eyeball generally, and may terminate in wasting of the globe. 
Such an issue, however, is not very common; and recovery gen- 
erally takes place, leaving an organ more or Jess damaged, and a 
pupil more or less occluded by false membranes. If these mem- 
branes are delicate they may be lacerated with two needles, accord- 
ing to Mr. Bowman’s method, already deseribed [or with a single 
needle]; and if the iritis has been trifling, or scarcely perceptible, 
and has soon subsided, this sec ondary. operation may be done 
within a month or six weeks of the primary one. In some in- 
stances the contraction of the membranes drags upon the iris and 
maintains a state of chronic inflammation, and then their division or 
removal can hardly be undertaken too soon; but whenever the eye 
is improving, it 1s better to let it forget its first troubles before it 
is called upon to undergo fresh ones. When needles can be used, 
it is generally practicable to form with them an opening in the 
situation of the natural pupil, leaving undisturbed any adventitious 
formation which may occupy the gap in the iris, and may to some 
extent remove any optical disadvantages which this gap might 
otherwise occasion. When the membranes are tough, and formed 
from a large original deposition of ]ymph, it is usually desirable 
to remove part or the whole of them from the eye. This may 


PAPILLARY OBSTRUCTIONS. B5t 


sometimes be done by a simple iridectomy, downwards, or down- . 
wards and inwards; but the iridectomy often reveals opacities 
which are more deeply situated, and hence, where there has been 
much inflammation, it is generally better to cut out the central 
mass of iris, lymph, and capsule, prior to any attempt to remove 
at. Operations for this purpose have been devised and perfected 
both by Mr. Bowman and by M. de Wecker.' In Mr. Bowman’s 
method a broad lance-knife is pushed through the corneo-scleral 
junction and iris as near to the ciliary margin of the latter as 
possible. Fine scissors are then introduced, with one blade in 
front of the iris and one behind it, are carried to one extremity 
of the wound, and are made to divide the iris and adventitious 
membranes to a point just beyond the further margin of the 
natural pupil. The scissors are then moved to the other extrem- 
ity of the wound, from whence they make a second cut, converg- 
ing to and meeting the first, so that the two scissor-cuts include 
a triangular piece of iris, of which the incision made by the knife 
forms the base, and which is then withdrawn from the eye by 
foreeps. M.de Wecker introduces two narrower lance- 
knives at once, one on each side of the cornea, and ——‘ "6. 100. 
from the centre of each incision makes two divergent 
scissor-cuts, so that the four may include a central 
and quadrilateral piece of iris, which, when extracted, 
‘a0 leave the pupillary space wholly free. In choos 
between these methods the surgeon should be 
pt ae by the greater facility of access to the opaque 
deposit which may be offered by one or other of them 
in the particular case; and they may both be simpli- 
fied by the use of a pair of fine scissors lately man- 
ufactured by Messrs. Weiss, and shown in Fig. 100, 
which, as they have one sharp point, render it un- 
necessary to penetrate the iris with the knife. The 
operations described are usually followed by loss of 
vitreous, and inflict a great shock upon the nutrition 
of an already enfeebled eye, so that they are seldom 
productive of very brilliant results; more especially 
as neither of them can be required unless the previous 
inflammation has been protracted and severe. A 
somewhat less formidable method, which may occa- 
sionally be adopted with advantage, is that of Dr. 
H. D. Noyes, of New York. He transtixes the eye 
with a linear knife, making both puncture and coun- 
ter-puncture in the sclero-corneal junction, and thus 
obtaining an opening into the anterior chamber at 
each extremity of the horizontal diameter of the cor- 
nea. Before withdrawing the knife, he plunges its 
point through the centre of the combined capsule 
and false membrane, so as to make an opening there 
also. He next passes a blunt hook through each of the external 


1 [Both the operations described are due to Mr. Bowman. | 
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wounds, engages both the hooks in the central perforation, and 
tears this open, as far as may appear desirable, by pulling with 
one hook against the other, thus avoiding any dragging upon the 
ciliary region. The vitreous will generally project through the 
opening thus established, and will tend to prevent reunion of its 
edges. But the lesson to be learnt from all such devices, however 
successful they may be, is that the operator should strive to render 
them unnecessary. He should manage his iridectomy with such 
care, and should remove the cortex with such completeness, that 
no source of irritation shall be left behind; and he will then, 
generally speaking, be rewarded by uninterrupted healing and 
speedy restoration of sight. 

The cases which present most difficulty are undoubtedly those 
in which it seems necessary, for any of the reasons already assigned, 
to extract a cataract which is not yet mature. In these, if, as 
sometimes happens, the pupil resists atropine, I perform the oper- 
ation in the ordinary way, and in the most complete manner I can. 
But if the pupil can be fully dilated, so that it can be kept out of 
the way of a swollen lens, I generally puncture the anterior cap- 
sule with a needle, prior to any attempt at extraction. If no irri- 
tation is produced, the puncture’ may be repeated twice or thrice, 
at intervals of a few days, and in this way the cortex may be soft- 
ened and rendered opaque by the action of the aqueous humor, so 
as to produce what may be called an artificial maturity; but ex- 
traction must always be performed immediately if any pain or pert- 
corneal congestion should occur. In the preliminary punctures 
the needle must be used with great care and gentleness; since 
otherwise a hard nucleus might be dislocated into the vitreous 
body, and destructive inflammation lhghted up. 

In some cases of perfectly mature cataract in aged people, the 
capsule of the lens is stronger and more resisting than its attach- 
ment to the zonule of Zinn. When this is so, the lens and capsule 
tay be removed together, with the capsule unbroken; and in 
cataracts of the kind referred to it is alw ays worth while to make 
the external wound rather longer than usual, and, after the iridec- 
tomy, to see whether the lens and capsule cannot both be extruded 
by gentle pressure. If this can be done, the eye is left in the best 
possible state for rapid and perfect union of the incision. If the 
Jens does not advance, the pressure must not be so increased as to 
rupture the zonule itself, and thus to occasion loss of vitreous. It 
is better, [ think, to divide the capsule and proceed in the ordinary 
way. Professor Pagenstecher, by whom extraction within the 
capsule has been chiefly advocated, is accustomed, if the lenticular 
apparatus resists pressure, to remove it en masse by a spooh con- 
structed for the purpose. There is seldom any difficulty in doing 
this, but the operation is apt to be followed by hyalitis, or at least 
by cell- proliferation and turbidity in the anterior portion of the 
vitreous ; a condition which, although it generally clears up in 
course of time, may be fairly held to neutralize the special advan- 
tages which are claimed for the procedure. 
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Tue word Glaucoma, which was originally suggested by the 
greenish color of the pupil in some forms of the malady, and which 

was long used as a convenient general term to express ignorance 
rather than knowledge, has come, of late years, to possess a per- 
fectly clear and definite meaning which stands in no kind of rela- 
tion toits etymology. We now employ it to cover the whole series 
of morbid changes which are produced by increased fulness or 
tension within the eye; and we find it necessary to qualify it by 
adjectives expressive of different periods of duration, such as 
“ chronic,” “subacute,” “acute,” and “ fulminating.” 

Concerning the causes which initiate increased tension within 
the eye we have neither positive knowledge nor even any very well- 
grounded conjecture. We can entertain no doubt that the secre- 
tion or formation of the aqueous and vitreous humors is in great 
measure governed by the nervous system ; and we may reasonably 
believe that the diminution or disappearance of these humors is 
in great measure due to exhalation or exosmosis through the cor- 
nea and the sclerotic.' We know that transient or temporary 
increase of tension is a common accompaniment of the paroxysins 
of trifacial neuralgia; and we also see increase of tension (as already 
described) in serous iritis. Under both these conditions we may 
fairly assume, and in the latter we cannot doubt, the occurrence 
of actual hypersecretion. We know that glaucoma, save in a few 
exceptional cases, is seen only in patients who have passed the 
middle period of life; and we may infer that in them the processes 
of exhalation and exosmosis are checked by some involution or 
senile hardening of tissue. We have therefore two good working 
hypotheses: the first, that glaucoma may be caused by hyperse- 
cretion due to perverted nervous energy; the second, that it may 
be caused by impairment of function due to degeneration of tissue. 
Both these hypotheses may be true; and both will be found to 
harmonize with a great amount of clinical experience. They are 
in no way irreconcilable ; and indeed it 1s manifest that the con- 
ditions to which they point may easily exist in combination, each 
of them intensifying the action of the other. At present, neither 
of them can be said to be proved; but they are certainly supported 
by high probability, and they attord a satistactory basis for suc- 
cessful treatment. 

Supposing a morbidly high degree of tension to exist, the con- 


1 [See note to page 284. ] 
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ditions of the ocular system of blood supply are eminently favor- 
able to its continuance and its increase. The trunks of the venee 
vorticose (vv. Fig. 1, page 19) pierce the sclerotic so obliquely that 
fluid pressure within the eye must necessarily compress and par- 
tially close their channels, and thus place an obstacle in the way 
of the outflow of their contents. The consequent fulness of the 
veins, by adding to the already excessive quantity of fluid in the 
chambers, would retard the entrance of arterial blood, and so, both 
directly and indirectly, would impede the circulation, would check 
or even arrest nutrition, and would tend to the production of 
cedema. The arteries and veyhs of the retina bend into the optic 
nerve almost at right angles; so that these vessels, by increase of 
tension, are soon ‘compressed against the margin of the sclerotic 
foramen in such a way as to reproduce, in the limited area of their 
closed circuit, the phenomena produced throughout the whole 
organ by the obstruction to the veins of the choroid. 

Under the influence of such conditions, the fluid contents of the 
eyeball must constantly increase, and must exert a degree of pres- 
sure upon the ocular tunics, and upon the structures inclosed 
within them, of a kind which cannot fail to be highly prejudicial. 

The effects upon the vascular system would be primarily to check 
the capillary circulation, both by the diminished force with which 
blood would flow through the arteries, and by the resistance offered 
by the contents of the veins. Secondarily to this, there would be 
distension of a number of smaller venous channels, through which 
the blood would endeavor to find an outlet. Of these the most 
conspicuous are the veins which pierce the sclerotic at a short 
distance from the cornea, and pass backwards under the conjunc- 
tiva towards the equator. In health, these veins, if visible, are 
never conspicuous, but in an early stage of glaucoma they become 
tortuous, and are distended by dark-colored blood to much more 
than their normal calibre. 

Upon the nervous system of the eye the effects are more com- 
plicated. The optic nerve, at its entrance, constitutes the weakest 
and least resisting part of the globe; and, under the influence of 
fluid pressure, it is gradually forced backwards, until, from hav- 
ing been a prominence, ‘t is converted into an excavation of vari- 
able depth. The layers of the retina become greatly compressed, 
and especially the nerve-fibre layer, as its elements bend round 
the edge of the sclerotic foramen, and from this, as well as from 
the imperfect supply of blood, a tendeney to atrophy i is produced, 
and vision becomes perceptibly impaired. The arrest of nutritive 
changes is probably most pronounced at the periphery of the 
retina; and hence vision first fails at the outer limits of the field. 
Contraction of the field of vision is often one of the most conspicu- 
ous symptoms of glaucoma, and in chronic cases the contraction 
creeps in towards the centre until sight is wholly lost. Both the 
sensory and motor filaments of the ciliary nerves are also squeezed 
as these nerves pass between the choroid and the sclerotic, so that 
the cornea becomes partially insensitive, and the movements of 
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the sphincter pupille and of the ciliary muscle are sluggishly and 
imperfectly performed. 

The results above described are common to all cases of glau- 
coma, but the way in which they are manifested will depend, 
almost entirely, upon the rapidity with which the pressure is in- 
creased. We are familiar, in all organs, with a great tolerance of 
gradually increased pressure, and with an equal intolerance of 
that which is produced suddenly. In the eye this difterence is 
very manifest; for, while chronic glaucoma is liable to be mis- 
taken for atrophy, acute glaucoma is liable to be mistaken for in- 
flarnmation. I will try to sketch types of the four principal 
varieties of the disease, premising only that they fade into each 
other by imperceptible gradations. 

In purely chronic glaucoma, the pressure increases so slowly 
that it may destroy the functional activity of the retina before it 
produces any conspicuous vascular change. The patient, who is 
commonly past the middle period of life, becomes conscious that 
his customary reading spectacles no longer attord him sufficient 
help, and he perhaps buys a stronger pair. After a short time 
these also fail of their effect, and he again has recourse to the op- 
tician. This course of events may be repeated more than once, 
but at last the patient becomes convinced that his “ sight is fail- 
ing,’ and he seeks professional counsel. By this time the vision 
will be distinctly subnormal, both for distant and near objects ; 
and, even after the correction of a degree of presbyopia 1 In excess 
of that natural to the period of life, “brilliant” type can scarcely 
ever be read, or can only be read with dificulty. At this period 
it is often found, in persons not previously myopic, that a weak 
concave glass will somewhat improve distant vision; a certain 
amount of myopia having been produced by the elongation of the 
antero-posterior axis of ‘the globe, occasioned by its genera] dis- 
tension, or perhaps, in some cases, by the pushing forwards of the 
erystalline lens by the excess of fluid in the vitreous chamber. 
The extent of the field of vision will also be diminished, generally 
in a somewhat greater degree on the nasal than on the temporal 
side. If the acuteness is recorded, and the field mapped out, it 
will mostly be found that a period of two or three weeks will 
produce a change for the worse in both these respects. The ap- 
pearance of the eyes may be unaltered, but the pupils will be 
somewhat large, and sluggish to contract ; and the anterior cho- 
roidal [ciliary | veins, which emerge from the sclerotic not far from 
the cornea, will generally be very visible. A light finger-touch 
upon the cornea is less productive of reflex contraction of the 
orbicularis than it would be ina healthy eye; and the globe is 
perceptibly hard on palpation. If both eyes are affected, as will 
often happen, they are usually affected in different degrees; and 
there can be little doubt about the diagnosis if the worse eye of 
the two is also the harder. The media are usually quite trans- 
parent, and the ophthalmoscope reveals very characteristic con- 
ditions. ‘The first inspection with the inverted image shows a 
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somewhat pallid nerve-disk, on which the veins are, as a rule, 
distinctly larger and darker than the arteries, which, by contrast 
if not absolutely, are pale and small. The pallid disk is sur- 
rounded or partly bordered by a fine white line, the edge of the 
sclerotic foramen, rendered conspicuous by the compression, wast- 
ing, and ihopeaaied translucency of the nervous tissue which usu- 
ally somewhat conceals it from view. If slight pressure be made 
upon the globe, through the medium of the upper lid, by the tip 
of a finger, the disk will be seen to become more and less pallid 
alternately, at intervals synchronous with the radial pulse; or 
sometimes these alternations are seen without pressure. The 
erect image shows that they are caused by the blood in the veins 
being driven back from the centre of the disk towards or beyond 
its periphery ; ; this happening at the acme of the pulse-wave, and 
being a distinct pushing back of the venous blood to make way 
for the entrance of the arterial! As the blood recedes in the 
veins, their walls collapse, and so much color upon the disk is 
momentarily lost, to be restored as the venous currents reassert 
themselves between the pulse-waves, and again distend the veins. 
The same method of examination shows that the surface of the 
optic disk is more or less uniformly concave, or converted into a 
sort of saucer-like excavation; over most of which the lamina 
cribrosa is unnaturally visible, being revealed in the same way as 
the edge of the sclerotic ring. These conditions were originally 
described as “atrophy with excavation of the optic nerve;” and 
if the pressure goes on increasing in the same gradual manner, 
the sight slowly and painlessly fades away. 

In the subacute form of glaucoma the characteristic feature is 
that the increase of tension does not take place uniformly and 
gradually, but by a succession of attacks, each one of which is. 
sufficiently pronounced to affect vision injuriously at the time, 
but each of which is followed by a distinct remission and irnprove- 
ment. An attack shows itself as a sudden clouding over of the 
sight, a sense of greater or less darkness, which may vary from a 
mere passing obscuration to a temporary extinction of vision. 
The cloud is generally attended by pain in the eyeball, sometimes 
of a severe character. After a short period the vision returns ; 
but never quite to the degree of acuteness which existed before 
the attack. Itis difficult to say whether the remissions are due 
to relief of tension by some natural compensation, as by increase 
of room gained at the expense of the optic nerve, or to the eye 
becoming accustomed to that which was at first unendurable, or 
to both these conditions. Between the attacks, it may not at 
first be easy to discover anything amiss; although there would 
always be defective accommodation, and some degree of abnormal 
hardness, But after the attacks have been several times repeated, 
and especially if they have followed each other at short intervals 


1 [For a presentation of the generally accepted theory of venous pulsation in the 
optic disk, see page 110.] 
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of time, the glaucomatous state becomes fairly established. There 
is high tension, contraction of the field, and subnormal acuteness 
of vision. A common, but not a universal symptom, is the appear- 
ance of rings of color around the flames of lamps or candles. The 
vascular system of the eye is more disturbed than in the chronic 
form; the anterior choroidal veins are more conspicuous, and the 
ocular conjunctiva is passively congested. The pupil is somewhat 
dilated, often assuming the form of an ellipse with its long axis 
horizontal ; and the iris is often pushed forwards towards the 
cornea, SO that the depth of the anterior chamber is diminished. 
The ophthalmoscope shows spontaneous or readily excited venous 
pulse, and also an excavated disk ; but the excavation differs from 
that of the chronic form as a pit differs from a saucer. Instead 
of presenting a concave surface, it is a hollow with perpendicular 
sides and an approximately level floor. It is bounded by the edge 
of the sclerotic ring, and it 1s recognized by the fact that the 
vessels bend round this ring at right angles, disappear for a space, 
and then reappear, after another rectangular bend, on the floor of 
the pit, where they are seen as if somewhat laterally displaced 
from the retinal] portions with which they are really continuous. 
Where they bend round the sclerotic ring they are often distended, 
the elbow permitting a local accumulation of blood; and if the 
pit is deep the retinal portions may appear to terminate as hook- 
lets, just passing over its margin. The greater distance of the 
deeper portions from the observer can be readily demonstrated ; 
with the erect image, because they cannot be clearly focussed to- 
gether with the retinal portions, and often not without a concave 
Jens behind the mirror; with the inverted image, because the appar- 
ent parallactic or to-and-fro movement of the margin of the pit, 
in response to lateral to-and-fro movements of the object lens, is 
different from that of the floor, so that the pit does not appear to 
move together, as a whole, but its margin and floor appear to 
move to a different extent, or even in opposite directions. It has 
already been mentioned that the pit is bounded by the sclerotic 
ring; and by this character it may be distinguished from every 
form of congenital or physiological excavation, in which there is 
always a circle of nerve-tissue between the sclerotic and the edge 
of the depression. 

The chief characteristic of acute glaucoma is the absence of re- 
mission. ‘The disease commences with pain and obscuration of 
sight ; the obscuration never clears up, and the pain never ceases. 
The symptoms may vary a little in intensity from time to time, 
but the general progress of events is from bad to worse. The 
stretching of the ocular tunics produces something which resem- 
bles inflammatory reaction, and the conjunctival vessels are usually 
much congested. Heemorrhages sometimes occur in the retina or 
choroid; and the nutrition of the cornea suffers, its external 
epithelium being disturbed, and its surface looking like glass 
which has been breathed upon, so that ophthalmoscopic examina- 
tion may be wholly prevented. The vision is early and greatly 
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impaired, soon sinking to mere perception of light or of large 
objects, and soon afterwards being extinguished altogether. The 
“fulminating ” form differs from the acute only in the extreme 
degree of tension, the agonizing character of the pain, and the 
loss of sight in the course of a few hours instead of in the course 
of days or weeks. 

On comparing the phenomena which have thus been briefly de- 

scribed, it is manifest that they do not differ in their essential 
nature, but only in the degree and rate of increase of the tension. 
Moreover, the chronic form of glaucoma is apt to lapse into the 
subacu‘e; and the subacute is apt to lose its remissions and to 
become acute, before the natural termination of the malady is 
reached. This termination is, in the first instance, blindness ;_ 
and, after blindness, it occasionally happens that the cornea may 
give way and the eyeball collapse. Sometimes the blind eye con- - 
tinues to be acutely painful; but more frequently the glaucom- 
atous process ‘arrests itself, and stops hypersecretion by its very 
interference with blood-supply and with nutrition. Pain subsides, 
and tension no longer increases. The eye is left of stony hardness, 
is insensible to light, and is traversed, in and beneath the conjunc- 
tiva, by numerous tortuous and dilated veins. The pupil is di- 
lated and fixed, the iris discolored and pushed forward. The 
derangement of nutrition often produces cataract; and the whole 
- condition is described as “‘ Glaucoma consummatum.” 
Against glaucoma in all its forms, and from their commence- 
ment to their termination, the resources of the Pharmacopcia 
are utterly useless. They are even worse than useless, for their 
employment wastes time and loses opportunity. The only remedy 
for the disease is the operation of iridectomy. Before 1856, glau- 
coma was justly regarded as being beyond the reach of any treat- 
ment then practiced; but the ophthalmoscope, by showing the 
excavation of the optic disk, caused the increase of tension to be 
more regarded than it had been prior to this discovery. Von 
Graefe, who had observed that the excision of a large piece of iris, 
in making an artificial pupil, was always followed by marked dimi- 
nution of tension, determined to try how the same proceeding 
would affect glaucomatous hardness; and his experimental opera- 
tions soon convinced him how brilliant was the success which he 
was destined to achieve. Surgery has won few greater triumphs 
than the inclusion of the whole glaucomatous class among the 
maladies which admit of cure by means of operation. 

The rationale of the relief to tension afforded by iridectomy has 
been much discussed, but is not even yet a subject upon which 
entire agreement has been reached. It is obvious that the incision, 
by permitting the escape of the aqueous humor, must both soften 
the eyeball and liberate its circulation; but this does not explain 
the matter, because after a mere paracentesis the tension reasserts 
itself with great rapidity. The permanent effect is probably due 
to three elements,—first, to the diminution of the secreting surface 
of the iris; secondly, to the removal of so considerable a portion 
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of the solid contents of the eyeball; thirdly, to the establishment 
of a line of comparatively permeable cicatrix, through which ex- 
halation or exosmosis may take place freely, in the previously 
dense and rigid sclerotic.' Whatever may be the explanation, 
the fact remains. Tension is actually diminished by iridectomy, 
and is diminished almost in proportion to the size of the piece 
removed, and to the completeness with which certain precautions 
are observed during the operation. 

The curative power of the reliet of tension is not unlimited. In 
every case of progressive glaucoma, at any given period, the exist- 
ing impairment of sight is made up of three elements. There is 
the absolute destruction or disorganization of retinal tissue, either 
by pressure or by arrest of capillary circulation, which is com- 
pleted, and is irremediable. There is the temporary suppression 
of function, due to pressure and congestion, which ceases as soon 
as the pressure is removed and the congestion relieved. There is 
an intermediate state, something beyond the latter, but not so 
much advanced as the former, aftecting parts of nerve-tissue which 
do not at once respond to an operation, but which are capable of 
gradual repair. The first element preponderates in the chronic 
eases, the second and third preponderate in the acute. The third 
is common to all, but is insignificant in extreme chronicity or ex- 
treme acuteness. In a chronic case, the operation will sometimes 
prove to be altogether fruitless, the atrophy continuing its progress 
notwithstanding the relief of tension ; but, as a rule, the surgeon 
may hope to arrest the decay of sight at the actual point which 
it has reached, and generally to obtain, in the course of three or 
four months, some degree of improvement. In asubacute case, as 
long as the patient can count fingers, or can discern large objects, the 
surgeon may expect much immediate improvement, which for a 
time will slowly increase. In an acute or fulminating case, as 
long as there is perception of light, he may expect the early res- 
toration of almost normal vision. 

Besides the types above described, there are certain irregular 
forms of glaucoma in which the diagnosis may be difficu't. In 
some cases the posterior hemisphere of the eye may yield to the 
pressure and become somewhat elongated ; thus masking increased 
tension by giving increased space, and at the same time producing 
a progressive myopia. Quite lately I have seen a patient with 
double conical cornea which had been for many years stationary, 
but in whom the projection suddenly increased in the left eye, and 
its summit became turbid from disturbance of the epithelium. 
The turbidity, at first sight, seemed sufficient to explain the fresh 
impairment of vision; but a careful investigation gave proof that 
the increased projection and the turbidity were themselves the 
results of suddenly heightened tension. In this instance the pa- 


1 [The suggestion of Donders, that glaucoma may be a reflex neurosis of the se- 
eretory nerves of the eye, originating in or dependent upon irritation of the nerves 
of the iris, seems worthier of consideration than either of the suggestions offered 
in the text. | 
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tient was somewhat advanced in life; but cases of still greater 
obscurity present themselves in comparativ ely young subjects. 
Some years ago I was consulted by a druggist’s assistant, aged 
twenty, whose history was that in making a strong muscular effort 
the sight of his left eye became obscured. The obscuration rapidly 
increased, and he said that for a time he lost perception of light ; 
but when I saw him, tive hours after the commencement of the 
attack, the perception had returned in the qualitative degree. His 


pupil was widely dilated and circular, the globe tense, ‘the veins 


of the disk pulsating, the arteries contracted. I made a large 


iridectomy without delay ; and when the lids were opened twenty- 
four hours afterwards vision appeared to be fully restored. A 
more accurate testing, when the cicatrix had become firm, showed 
that the distension had produced myopia = 3!5, which has remained 
unchanged. A few months agoa man thirty-eight years old, a” 
house painter, applied at the Royal South London Ophthalmic 
Hospital, complaining of short sight, which had-come on within 
a recent time, and was a serious hindrance to him in his business. 
The degree of myopia was determined in the usual way with con- 
cave lenses, was noted on his paper, and he was told to come again 
ina week. At the end of a week he returned as directed; and 
it was found that he then required glasses of considerably greater 
power than those first set down. An ophthalmoscopic examina- 
tion discovered excavation of both optic disks, going quite up to 
the sclerotic ache: and so deep that, in the right eye, while a 
concave lens of y'; gave a clear erect image of the margin, a lens 
of 4 was required in order to do the same for the floor of the cup. 
When the myopia was corrected, the acuteness of vision was 
normal or nearly so; but there was manifest high tension, notwith- 
standing the space gained by the excavation of the disk and by 
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the yielding of the ocular tunics. The patient refused to undergo 


an operation, although forewarned of the probable consequences, 


and he ceased attendance for atime. In afew weeks he returned, 
saying that the sight of the right eye was much worse, and that 
he would submit to whatever was thought advisable. There was 
but a small increase in the myopia ; and little or no change in the 
excavation; but the acuteness of vision had sensibly diminished. 
I performed an iridectomy on this eye, with the unusual result that 
the incision did not heal for some weeks, the rest of the iris remain- 
ing in contact with the cornea, and the aqueous humor leaking 
away as fast as it was secreted. At the same time the patient suf. 
fered intense pain from intermittent neuralgia of the first division 
of the fifth ; and this combination of events induced me to ascribe 
the whole series of morbid phenomena, the high tension, the ex- 
tensibility of the ocular tunics, the delayed healing, and the pain, 
to some original perversion of nervous action. The eye was very 
carefully bandaged, and the neuralgia was kept in check by small 
doses of quinine frequently administered. At length union took 
place, the pain abated, and the conjunctival injection began to 
subside. 1 deferred any employment of the ophthalmoscope, or 
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any determination of the state of vision and refraction, until the 
consolidation of the cicatrix was completed ; but before this time 
arrived the patient again absented himself for a considerable 
period. When at last he came, I found continuing excavation 
and unnatural pallor of the optic disk ; but the anterior chamber 
was restored, the glaucomatous process was arrested, and vision 
remained in the same state as immediately before the iridectomy. 
Tle expressed his readiness to undergo an operation on the left 
eye also; but in this the symptoms were not urgent, and I ad- 
vised delay for a time, in order that we might watch the course of 
events. 

Notwithstanding the doubtful or even the unfortunate issue of 
individual cases, there can never be any question with regard to 
the course which should be pursued in every instance in which 
intraocular hypersecretion is discovered. It matters little whether 
high tension declares itself to the touch, or is partly concealed for 
a time by the yielding of the disk or of the sclerotic. Such yield- 
ing is in itself highly prejudicial, and must of necessity soon reach 
its limit. As soon as a state exists which can be called glaucom- 
atous, imdectomy should be performed without unnecessary de- 
lay; and even when vision is lost the operation will afford the 
best means, short of enucleation, of relieving pain. In acute glau- 
coma we must no longer measure the available time by days, but 
by hours ; and in the “fulminating” form the delay even of an 
hour may be fatal to all hope of the restoration of sight. 

Glaucoma resembles cataract in usually attacking both eyes, 
but one sooner than the other. There is a curious concurrence of 
testimony in support of the belief that an iridectomy of the eye 
which first suffers, however successful, tends to hasten the out- 
break of the disease in its fellow. I have heard a patient say that 
the operation “had only driven the complaint out of one eye into 
the other;” and it is generally desirable not only to give explicit 
warning of this probability, but also to operate on the second eye 
early, without waiting for more than premonitory signs. It 
should also be noted that glaucoma may be combined with incipi- 
ent or even with mature cataract; and the surgeon must be on 
his guard not hastily to accept striation or opacity of the crystal- 
line lens as a sufficient cause for glaucomatous impairment of 
sight. The subjective symptoms in the two cases are so entirely 
diiterent that no error ought to be possible. Cataract does not 
produce pain, does not produce any diminution of the extent of 
the visual field, and does not produce temporary or fleeting ob- 
scurations of sight. Objectively, it may interfere with ophthal- 
moscopic examination; but it is not attended by dilatation of the 
pupil, by either active or passive congestion, or by any increase 
in tension. If these differences are borne in mind, the presence of 
cataract will never lead an observer of ordinary carefulness to 
overlook the presence of glaucoma. 

In order to perform the operation of iridectomy, the surgeon 
should be provided with a spring speculum for separating the 
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eyelids, a fixation hook or forceps, a lance-shaped or linear knife, 
iris forceps and scissors, a blunt probe or spatula, some lint, cotton- 
wool, and a bandage. It is quite possible to operate without an 
anesthetic ; but to do so, as already stated in the previous obser- 
vations upon this subject, entails increased and unnecessary risk. 
Restlessness, and spasm of the ocular muscles, are serious sources 
of danger ; and may occasion either injury to ‘the crystalline lens, 
or hemorrhage from some over-distended vessel which 1s suddenly 
deprived of the support previously given to it by the intraocular 
pressure. Unless there is some very cogent objection, complete 
anesthesia should be regarded as an essential preliminary. 

When iridectomy is intended to furnish an artificial pupil, the 
situation chosen must be that in which the pupil will be most 
useful ;*but when it is performed for the relief of tension, the 
middle third of the upper half of the iris is the part which should 
usually be removed. ‘he resulting gap will be partly covered by 
the upper lid, and will therefore be at once less unsightly and less 
disturbing to vision than it would be in any other portion of the 
circle. 

The choice of a knife must depend upon the depth of the ante- 
rior chamber; that is to say, upon the position of the lens and 
iris. Ifthe chamber is of natural depth, and the plane of the iris 
vertical or nearly so, a lance-shaped blade may be taken. If the 
iris is driven forwards, so that the lance-knife would endanger the 
lens in traversing the area of the pupil, then a linear knife is 
necessary. Ansesthesia being complete, the patient suitably placed, 
and the speculum inserted, the surgeon makes his fixation close 
to the corneal margin, opposite to the centre of his intended inci- 
sion. If necessary, he slightly rotates the globe, imitating the 
action of the corresponding rectus muscle, but never lifts or pulls 
it, and simply holds it still, without pressure, when the desired 
position is attained. If the lance-knife has been selected, its point 
is placed on the conjunctiva, a little behind the corneal margin, in 
the centre of the intended incision, and is made to pierce the scle- 
rotic and to enter the anterior chamber immediately in front of 
' the iris, by a steady gentle thrust directed towards the centre of 
the eyeball. As soon as the point of the knife can be seen through 
the cornea, its direction is changed, the handle being sloped back- 
wards so as to direct the point “forwards ; ; and in this position it 
is pushed steadily on, the operator watching the opposite margin 
of the pupil to see that the point rides safely over it. Supposing 
the aqueous humor'to be retained, and the operation to be under- 

taken for the relief of tension, the thrust is continued until the 
parallel-sided part of the blade is fairly within the chamber, or, 
with an angular knife, until the external incision attains a len eth of 
six or eight millimetres, which will correspond to four or six mil- 
limetres of internal wound, The knife is then very gently and 
quietly withdrawn, so as to allow a gradual escape of the aqueous 
humor. If the knife is too narrow to make a wound of the de- 
sired length, the external angle may be enlarged by cutting with 


OPERATION OF IRIDECTOMY. 363 


the side of the blade as it is withdrawn. If the aqueous humor 
should escape prematurely, before an incision of sufficient length 
has been made, the forward thrust must be immediately checked 
and the blade withdrawn, in this instance again cutting laterally 
during its exit. IRfa linear knife is used, its point must be placed 
at one extremity of the intended incision, and introduced into the 
anterior chamber nearly as far as the margin of the pupil, over 
which it must not pass for fear of wounding the lens. It may 
then either be brought up, so as first to effect a counter-puncture 
at the other extremity of the incision, and then to divide the 
bridge of intervening tissue as in cataract extraction, or [follow- 
ing the plan suggested by Mr. Streatfeild] it may be made to cut 
its way along, just outside the corneal margin, to the required 
extent, or until the escape of aqueous humor renders the ‘presence 
of a sharp-pointed instrument in the anterior chamber dangerous. 
The blade being withdrawn, the surgeon should next satisty him- 
self that his incision, however made, is long enough for its pur- 
pose; and, if necessary, he may extend it a little at one or both 
of its extremities, either by scissors or by any small knife which 
has a blunt extremity and a cutting edge. In all cases of glau- 
coma it is of importance to remove a sufliciently broad piece of 
iris, and to remove it in its entire width, tearing it from its ciliary 
attachment. For these purposes it is necessary to have a wound 
of adequate length, placed a little outside the cornea. In endeav- 
oring to fulfil these conditions an inexpert or careless operator 
may enter the globe behind the iris, may wound the iris at his 
first puncture, may divide the capsule of the lens, or may entangle 
the point of his knife in the opposite pupillary margin. All these, 
however, are accidents which ought never to occur. 

The section being satisfactorily completed, the eye may be freed 
from tears and blood by a morsel of moistened sponge, or by a strip 
of soft rag. If the muscles are quiet, and if the cornea occupies a 
central position in the palpebral opening, no fixation will be 
needed ; but if the eye is so ee that the wound is not easily 
accessible, an assistant must gently apply the hook or forceps to 
rectify the malposition. If the iris has prolapsed, the surgeon has 
only to take hold of it and to perform the necessary excision. If 
it has not prolapsed, the closed iris forceps must be passed into the 
anterior chamber, nearly to the margin of the pupil, and there suf- 
fered to expand to an extent proportionate to the size of the piece 
to be removed. They are then closed upon the iris as it rises be- 
tween them, and the plait which is seized is'drawn gently out of 
the eye. If the object is only to cut a notch to serve as an artifi- 
cial pupil, the first incision through the external tunic may be 
small, and the scissor blades may be placed as close behind the for- 
ceps as possible, so that only the piece actually held by the latter 
may be taken ia and the rest suffered or coaxed to return into 


1 [To incise the corneal margin in this latter way it is better to use the triangular 
cataract knite of Beer (Fig. 46, page 157), as directed by Mr. Streatfeild. ] 
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the anterior chamber. If the object is to relieve tension, the 
operator cuts in a different direction, close to or even within one 
extremity of the wound, and quite up to the ciliary margin of the 
iris. He then tears the piece still held by the forceps from its 
attachment, as far as the other extremity of the wound, holds it 
somewhat upon the stretch, and excises it within the lips of the 
wound as before. If any portion of iris remains entangled at either 
extremity an attempt may be made to seize and snip it out, or it 
may be gently replaced by a small spatula, or caused to return by 
carefully managed friction. If it should resist these measures 
it may be left alone, and dealt with on a future occasion. The 
speculum should be removed, and coagula between the edges of 
the incision carefully picked out by the iris forceps, and blood in 
the conjunctival sac taken away by the point of a bit of sponge. 
A compressive bandage must then be applied in the ordinary 
way, and the patient sent to bed. By the third day, or sooner, 
the wound will usually be healed and the aqueous humor retained ; 
but the blood poured out by the cut vessels of the iris may require 
a longer time for its absorption, and may keep up some degree of 
irritation until it is absorbed. During this period atropine should 
be apphed, the day spent in a dimly lighted room, the eyes kept 
entirely at rest, and the compressive bandage worn at night, or 
during recumbency in the daytime. As soon as the blood has 
disappeared and the irritation is diminishing, the patient may be 
suffered to go into the air in favorable weather. Any piece of iris 
incarcerated at either extremity of the cicatrix may be treated as 
described in the chapter on cataract, either by puncture and slight 
cauterization, or by being severed, by the thrust of a cutting needle, 
from the intraocular portion with which it is continuous. 

After the performance of an iridectomy, a recurrence of glau- 
coma will sometimes be met with. If the iridectomy had in any 
way been imperfectly accomplished, a second one should be done 
adjoining the first. If the iridectomy had been perfectly accoin- 
plished, the second should be opposite the first, so as to form 
what has been called a diametral pupil. It will generally be found 
that this procedure will finally overcome a tendency to increase of 
tension ; but it will often fail to arrest the decay of sight, and it 
will be followed in some instances, by wasting of the eyeball. 


OTAPTHH ATT. 
DISEASES OF THE FUNDUS OCULI. 


WHEN impairment of vision cannot be accounted for by manifest 
changes in the superficial portions of the eye, the cause of the de- 
fect may often be discovered by ophthalmoscopic examination. 
The transparency of the media should first be ascertained by the 
mirror alone, and the inverted image should be employed in order 
to obtain a general view of the fundus. This having been sufhi- 
ciently studied, the erect image may be used for the more exact 
investigation of the state of particular portions of the field. 

On account of its conspicuous appearance, and also because it 
forms a convenient point of departure, the entrance of the optic 
nerve is usually the part first looked at in an ophthalmoscopie 
examination. Besides excavation, which has been mentioned in 
the preceding chapter, the chief morbid changes seen in the nerve 
entrance itself are swelling and atrophy; but the former, in its 
earlier stages, is only seldom brought under the notice of the oph- 
thalmie surgeon. In the first chapter, on Anatomy and Physi- 
ology, mention has been made of the space, continuous with the 
sac of the arachnoid, which exists between the two sheaths of the 
optic nerve;' and which terminates abruptly at the level of the 
lamina cribrosa. It seems to be ascertained that many conditions 
of intracranial disturbance, such as meningitis, simple dropsy, or 
the growth of tumors, which are alike in being attended by an 
increase of the contents of the skull, may drive the subarachnoid 
fluid into this intervaginal space, sometimes with suflicient force 
to distend the external sheath into a considerable bulbous enlarge- 
ment. Distension of the intervaginal space is attended, of course, 
by compression of the nerve-trunk immediately behind the eye; 
and this compression, in its turn, diminishes or closes the channel 
of the retinal veins, and impedes or prevents the natural outflow 
of the blood. which is contained in them. Hence may arise simple 
cedema of the disk, causing increased projection of its surface, ob- 
scuration of its boundaries, partial or entire concealment of the 
vessels by which it is traversed, and, sometimes, patches of capil- 
lary hemorrhage. These conditions may extend themselves more 


1 [The anatomical division of the sheath of the optie nerve into three layers con- 
tinuous, respectively, with the dura mater, arachnoid, and pia mater, necessitates 
the division of the intervaginal space so called, into two spaces, viz.: a subdural 
space continuous with the arachnoida] cavity of the cranium, and a subarachnoidal 
space continuous with the subarachnoidal cavity ; see page 32. ] 
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or less over the retinal surface, producing swelling and turbidity 
of the membrane itself, with distension and varicosity of its veins. 
They are doubtless succeeded, in many cases, by secondary inflam- 
matory changes due to the alterations in the circulation and to 


5 ° 
the local disturbance, changes analogous, in some degree, to the 


erythema which so often supervenes on dropsy of the legs; and 
they are said to be sometimes complicated by direct inflammation, 
creeping down the nerve-sheath from the pia mater. Hence the 
appearances may vary within rather wide limits as regards the 
amount of swelling, its color or opacity, and the degree in which 
it buries and conceals the vessels and the disk boundaries. I must 
confess that I have never been able to satisfy myself of the value 
of any opthalmoscopic sign as showing the presence of inflam- 
mation, or the predominance of inflammatory over obstructive 
changes; and I greatly doubt whether the many elaborate descrip- 
tions of the appearances, which have from time to time been written, 
have as yet brought us very near to any trustworthy differential 
diagnosis between the several conditions which may exist either 
singly or in combination. On this account I greatly prefer the 
term “choked disk,” which has been suggested by Dr. Clifford 
Allbutt, to such a word as “neuritis;” the former being simply 
descriptive, while the latter commits those who useit to a possibly 
mistaken judgment about the facts. It is not material whether 
the “choking” is a result of cedema only, or of cedema complicated 
by inflamination; whether the swelling is simply passive, or is 
produced or increased by cell-proliferation or tissue hypertrophy. 
The expression “choked disk” will include all these conditions; 
but the word “ischemia,” which Dr. Allbutt proposes as an equiva- 
lent for it, seems to me to be objectionable, even if only on the 
ground that it had been previously applied, by Professor Alfred 
Graefe, to denote an entirely different condition. 

The most remarkable peculiarity connected with swelling of the 
disk is that it may exist, in a very pronounced degree, without 
any impairment of sight. The explanation of this is, in all prob- 
ability, that the changes may for a long time be limited to the 
fibre layer of the retina, which is not continued over the yellow 
spot ; that the nutrition of the bacillary layer is dependent upon 
the capillaries of the choroid; and that the conducting nerve-fila- 
ments are unaffected by a degree of pressure which is sufficient to 
obstruct the veins. The announcement of the frequent coexistence 
of great nerve swelling with normal vision was received, when 
first made, with something like incredulity ; but the fact has long 
been fanmihar to those who, following the example set by Dr. 
Hughlings: Jackson, Dr. Clifford Allbutt, and Dr. Buzzard, have 
systematically practiced ophthalmoscopic examination in all cases 
of suspected intracranial disease. The researches of the above- 
mentioned physicians have shown, beyond question, that great 
swelling of the optic disk may occur and may be recovered trom, 
so that nearly all trace of its existence may disappear, without 
there being at any time the smallest indication, other than the 
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ophthalmosecopic evidence, of the participation of the eyes in the 
effects of some obvious malady. ‘The same observers have shown, 

also, that a choked disk without impairment of sight may, never- 
theless, be the preeursor of atrophy terminating in blindness ; and 
we can now entertain no doubt that most of the cases of atrophy 
which come before the ophthalmic surgeon only when failure of 
vision is declared, and when tissue degeneration is already far 
advanced, are really consecutive. to swelling of the disks which 
was not discovered at the time of its occurrence. This is probably 
the ordinary explanation of the blindness or impairment of sight 
which sometimes follows typhoid or scarlet fever in which “ head 
symptoms” have been prominent. It 1s obvious that the suggested 
pathology of the attection will also readily explain why in some 
instances sight becomes affected even during the period of swell- 
ing and infiltration ; for there must be a point beyond which ob- 
struction of the veins would interfere with the nutrition of the 
conducting filaments, and beyond which compression of the nerve- 
trunk would arrest the propagation of impressions. Ido not know 
that we have any indication when these points have been passed, 

except from the statements of the patient; or that the ophthal- 

moscope, in any case of swollen disk in a delirious or unconscious 
subject, would enable us to say anything certain with regard to 
the actual state or the probable future of the visual function. 

Many attempts have been made by various writers to distinguish 
“neuritis optici” from “ perineuritis,” and both from mere mechan- 
ical obstruction; but I have never been able to satisfy myself of 
the validity of the distinctions which have been drawn. Dr. Hugh- 
lings Jackson, who has investigated the subject with infinite pains 
and care, and who has followed a large number of his cases to the 
post-mortem table, will not say more than that “optic neuritis,” 
his general expression for the changes under consideration, is an 
evidence of some coarse intracranial lesion ; and I myself can only 
say that it is frequently ‘associated with such lesion. We had a 
little boy in St. George’s Hospital, in 1872, who was transferred 
from my care to that of Dr. Fuller, and who had choked disks of 
the most typical character. Dr. Hughlings Jackson saw him, and 
entertained no doubt that he was the. subject of some form of brain 
disease; and the same opinion was expressed by Dr. Noyes of New 
York, and by several of the members of the International Ophthal- 
mological Congress, which was then assembled in London. The 
boy died of pleurisy supervening upon advanced kidney disease, 

and no trace of mischief in his brain could be discovered by the 
most careful examination. Nearly at the same time we had in 
the hospital a young woman, whose eyes presented typical exam- 
ples of the changes often associated with albuminuria, but who 
died, with healthy kidneys, of a tumor in the cerebellum. My 
own impression is that ereat differences in the aspect of a swollen 
disk may be produced by conditions unconnected with the primary 
disease ; as by differences in the number and the manner of dis- 
tribution of bloodvessels, in the quantity and quality of the con- 
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nective tissue, in the tenuity of the coats of veins, and in the 
natural or acquired ability of the individual to inflammatory 
change. The tendency to the relief of vascular distension by 
hemorrhage would probably exist in an inverse ratio to the ten- 


dency to the relief of distension by transudation of serum. The 
amount and shape of swelling would be largely governed by the 
comparative laxity or rigidity of the connective tissue. The 
stretching and local perturbation which would provoke inflam- 
matory action in one. person would fail to do so in another. Pro- 
ceeding from probabilities to experience, [ may say that I have 
seen almost. all possible types of swelled disk, either in my own 
practice or in the patients in the medical wards of St. George’s 
{lospital; and that I have never been able positively to connect 
any one of these types with any de nite condition. I say this 
with much regret; for nothing could be more agreeable to me than 
to enlarge the usefulness of the ophthalmoscope as a means of 
diagnosis. I must add that I have over and over again watched 
the optic disks, from day to day, in cases of tubereular meningitis. 
I have seen them become choked, and I have seen them esc: ape 
entirely ; but I have never seen choking oceur sufficiently early 
to be usefal in establishing a diagnosis which would otherwise have 
been uncertain. 

Taken alone, therefore, swelling of the nerve-disks cannot be 
regarded as a substantive malady. It is never more:than a con- 
dition the true meaning of which must be inferred from other 
signs; and it may be looked upon most hopefully when it occurs 
in a syphilitic subject. It is then probably due to intracranial 
gumma, which may be amenable to treatment by niereury or by 
iodide of potassium. In cases in which swollen disk is associated 
with head symptoms of a grave character, such as intense head- 
ache, delirium, or stupor, M. de Wecker has suggested the advisa- 
bility ot tapping the sac of the arachnoid by means of an incision 
through the outer sheath of the optic nerve; and he has related 
an instance in which he put this plan into execution without any 
ill-consequence, the state of the patient being such that improve- 
ment was hardly to be expected. He made an incision through 
the conjnnetiva between the external and inferior recti muscles, 
and carried an index finger along the globe, which he luxated 
somewhat upwards and inwards, until he touched the distended 
nerve-sheath. The finger then served as a guide for a small 
guarded bistoury, by which a longitudinal incision was made 
through the sheath, quite up to its termination in the sclerotic. 
The operation would not be difficult of performance, and I can 
imagine conditions in which it might not only be justifiable, but 
possibly even curative. I should not hesitate to attempt it in case 
of need; but have not yet met with an instance in which it ap- 
peared to be called for. 

From swelling of the disk to atrophy, the transition is manifest 
and easy; but the atrophy appears to occur under two different 
conditions,— either simply as a result of irrecoverable disturbance 
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of nutrition, or as a result of the contraction of effused material. 
It is quite possible that these conditions may coexist; and it may 
not always be practicable to determine which of them is predomi- 
nant. In well-marked examples of the former kind we see a dis- 
appearance of nerve-tissue, which brings into prominence the circle 
of the sclerotic foramen and the mottling of the lamina cribrosa ; 
and in well-marked examples of the latter we see merely an almost 
uniform whiteness of the disk, without depression of its surface. 
In both, the arteries dwindle, sometimes to mere threads; and the 
condition of the veins will depend very much upon antecedent 
events. When the swelling of the nerve has been considerable, 
and the obstruction of the venous channels almost complete, the 
veins never return to their original directness of course. Not- 
withstanding the subsidence of the swelling, they remain elevated 
in bold curves, comparable to arches, as they pass over the margin 
of the disk ; and their continuations upon the retina are either 
beaded by varicose dilatations or bent into serpentine tortuosities. 
Such appearances, in any case of atrophy, even if they are slight 
in amount and limited to a single vessel, point to antecedent 
swelling, with, I believe, absolute certainty ; and also, by their 
degree, “afford a measure ‘by which the amount of such past swell- 
ing, and of .the obstruction connected with it, may be at least ap- 
proximately estimated. When the veins pass straight over the 
disk margin, and follow a natural course upon the retina, it is a 
fair inference that they have neither been obstructed nor disturbed. 

Some years ago, when atrophy of the optic nerves was regarded 
as a substantive malady, Von Graefe and others bestowed infinite 
pains upon the study of the subjective symptoms which may attend 
upon it; and endeavored to deduce from these symptoms conclu- 
sions which might assist in diagnosis, prognosis, and treatment. 
They carefully mapped the extent of the failing vision, and at- 
tached importance to ascertaining whether the failure was concen- 
tric or in sectors. The discovery that swelling which does not 
affect the sight is yet an ordinary precursor of atrophy which de- 
stroys it, has taken away, at all events in a great degree, the neces- 
sity for attending to such distinctions. It is conceivable that the 
shape and position of the most defective parts of the retina may 
be associated with the seat of an intracranial lesion; but it is 
manifest that accidental local conditions in the disk itself, the dis- 
ruption of connective tissue, or the effusion of lymph in this part 
of it or in that, would be suflicient to produce a great variety 
of different localizations of visual defect. Three or four years 
ago a little boy was brought to the South London Ophthalmic 
Hospital with a history that he had fallen from the roof of an out- 
house, and had since lost the sight of his left eye. I found the 
left ey -eball much projected from the orbit, all perception of hght 
lost, and the disk greatly swollen. The ‘right eye was wholly 
unaffected, but there was much headache and nocturnal restless- 
ness. I regarded the case as one of extravasation of blood within 
the orbit; and the swollen disk as being due to the compression 

24 
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of the nerve, and to its being stretched by the protrusion of the 
globe. Iodide and bromide of potassium were given, with chloral 
hydrate at night. The pain and restlessness were soon relieved, 
and in the course of a short time the eyeball returned to its proper 
position; but the swelling of the disk passed into atrophy of that 
uniform whiteness which I take to indicate the presence of adven- 
titious deposit. The boy would not acknowledge any perception 
of light whatever; and abont four months after his fall I took 
him one evening to St. Geor ge’s Hospital, and exhibited his left 
optic disk to a large number of students with a demonstrating 
ophthalmoseope. Kegarding his eye almost as if it had been an 
artificial one, I kept it in the full glare of the instrument as long 
as anybody wished to see it, certainly for more than an hour. I 
ean only suppose that this powerful stimulation roused some of 
the nerve elements of the retina from a dormant state ; for two or 
three days afterwards, when the boy next presented himself at the 
South London Hospital, his first words were, “ Please, sir, [ can see 
a little.’ On examination, it was found that he could distinguish 
colors, count fingers, and decipher very large letters, over a limited 


space in the lower and outer quadrant of the field of vision; that 


is to say, with a small portion of the upper and inner quadrant of 
the retina. I determined at the time that I would expose him to 
light again; but he was very soon afterwards attacked by disease 
of the vertebral column, and he has since been in so crippled and 
precarious a state that it has not been practicable to carry out my 
intention. The vision has remained unaltered; and the special 
interest of the case seems to be that in swelling and subsequent 
atrophy due to an extracranial cause, which chanced to imitate 
the action of some of the ordinary intracranial causes, we had a | 
localization of the visual defect which can only be explained by 
supposing that the conducting filaments from a certain retinal re- 
gion had in some way eluded the compression to which all others 
were subjected in or near the sclerotic foramen. If we once admit 
that Fl aden of defect may be due to conditions existing in the 
disk itself, we deprive such localization of all value as a symptom 
of intracranial disturbance. 

Notwithstanding the example and the writings of the distin- 
guished physicians to whom I have referred, it must be conceded 
that the great majority of medical practitioners do not make use 
of the ophthalmoscope in all cases which are attended by head- 
symptoms ; and hence there can be no doubt that a very large 
amount of swelling of the optic disks remains undetected until it 
has passed into the stage of commencing atrophy, and until the 
patient becomes conscious of progressive impairment of sight. 
‘This consciousness will arise sooner in some persons than in others, 
and will excite some to more speedy action than others; whence 
it happens that ophthalmic surgeons see atrophy for the first time 
in various stages of progress, and blended with various degrees of 
residual hypersemia. We read of cases in which one sector of the 
disk is said to be white, while the rest of the circle is congested ; 
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but all such descriptions must be received with a good deal of 
caution. In the first place, the apparent color of the disk is 
greatly influenced by the color and the intensity of the light 
thrown upon it. In the next place, if there is really a white sec- 
tor, it might easily cause the rest of the surface to appear con- 
gested by contrast 3 it being remembered that the normal disk is 
very distinctly tinted by its capillary circulation. We read of 
cases in which atrophy was preceded by general inflammatory 
redness of the nerve-tissue—true neuritis, or red softening. I do 
not deny that such cases may exist; I only say that either I have 
never met with them or that I have failed to recognize them. When 
I see a combination of partial atrophy with partial hypersemia, I 
am accustomed to see also that arching of the veins over the disk 
margin, and that sinuosity of their course over the retina, which 
I regard as pathognomonic signs of bygone swelling; and such a 
combination of appearanves may fairly be interpreted by the sup- 
position that the swelling has disappeared, that atrophy or contrac- 
tion has set in first in the parts of the disk which were most dis- 
turbed, and that the other parts still exhibit residual congestion 
or residual blood-tinged effusion. 

It is needless to say, however, that there are many causes of 
atrophy besides antecedent swelling. Among these may be enu- 
merated injury, inflicted by some projectile which has missed the 
eyeball but struck the nerve behind it, or by fracture of the orbital 
bones ; disuse, from disorganization of the perceptive layers of the 
retina; jead poisoning; and certain forms of sclerosis attacking 
the nervous centres. The possible varieties of injury are too 
numerous to be discussed; but I have seen a case in which the 
optic nerve was severed behind the uninjured eyeball by a child’s 
arrow ; and others of an analogous kind have been recorded. The 
best examples of disk atrophy from disuse, arising from disorgan- 
ization of the retina, are afforded by the disease presently to be 
described as “ pigmentary retinitis,’ and analogous instances of 
partial atrophy are also met with. A little girl, eight or nine 
years old, was brought to the South London Ophthalmic Hospital 
with the statement that she had always been blind of one eye. 
On examination, it was found that the blindness was central only, 
and that vision was but a little below normal acuteness over the 
peripheral parts of the field. The ophthalmoscope showed a 
large and almost circular patch of deeply pigmented effusion, 
covering the macula lutea and the surrounding region of the 
retina, and separated from the healthy parts by a sharply drawn 
line of demarcation. Towards the macula, a considerable section 
of the optic disk, into which the nerve-tibres from the blind patch 
would come, was white and wasted, while the remaining por- 
tions retained their ordinary aspect. The atrophy attendant upon 
lead poisoning is generally of very characteristic appearance, the 
vessels dwindling into the merest threads, and the sunken nerve- 
surface presenting a peculiar bluish or gray color, around which the 
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white edge of the sclerotic foramen stands out with much distinct- 
ness. In the cases of sclerosis affecting the nervous centres there 
are generally cerebral or spinal symptoms of a marked character, 
such, for example, as those of progressive locomotor ataxy. In 
many instances it is hardly possible to doubt that a prior period 
of swelling has been overlooked ; but, especially in spinal disease, 
it seems to be quite certain that simple wasting, without prelim- 
inary swelling, may occur; and it is believed that certain portions 
of the cord stand in some special trophic relation with the optic 
nerve, and that disease of these portions is almost necessarily 
attended by blindness. 
_ JI have met with one instance, and with one only (already re- 
ferred to in the third chapter), in which atrophy could not be 
traced to any other antecedent cause than a starvation of the 
retina by spasm of its arteries. The patient, a lad of nine years 
old, was brought to the South London Ophthalmic Hospital on 
account of failing sight. He was fairly grown and nourished, of 
healthy aspect, and with nothing unfavorable in his family history. 
The ophthalmoscope showed pale disks, of a bluish-white tint, in 
each of which the mottling of the lamina cribrosa was conspicu- 
ous, and against each of which the edge of the sclerotic foramen 
appeared of ivory whiteness by contrast with the altered nerve- 
tissue. ‘The veins were small, the arteries small and pulsating. 
There was no hardness of the globe; and as an arterial pulse is 
an evidence that the resistance to the entrance of blood is nearly 
equal to the propelling force, it was manifest either that the 
resistance must be in the arteries themselves, or that the heart- 
power must be deficient. The state of the circulation was care- 
fully examined by Dr. Anstie and by Dr. Sturges; and they re- 
ported that the heart was healthy, but that the sphygmograph 
gave evidence of very high tension in the arterial system gen- 
erally. The patient was for several weeks under 1nedical treat- 
ment at the Westminster Hospital; he then returned to my care, 
and took pills of phosphorus and nux vomica. He was for a long 
time under close observation, and I still see him oceasionally. 
The arterial pulsation has ceased, the vessels are of normal calibre, 
and the progress of the atrophy appears to be definitively stayed. 
The nerve-disks, however, have not regained their normal aspect, 
and the vision, which underwent considerable improvement for a 
time, has for the last two years been stationary—one eye being 
able to read No. 4 of Jiger’s types, and the other, No. 6. It seems 
hardly likely that there will be any further improvement, neither 
do I see reason to fear retrogression. 

Reverting to the practical aspects of disk atrophy, the first 
duty of the surgeon, when consulted by a patient whose sight is 
failing, and whose optic disks are unnaturally pallid, is to en- 
deavor to tind out what remote or antecedent cause is underlyin 
the failure of nutrition. It is necessary to remember that the 
blood supply of the tissue of the nerve-disk is mainly derived 


ATROPHY OF OPTIC DISK. 8373 


from the vessels of the pia mater,’ and not from those of the 
retina, so that a high degree of capillary anemia of the disk is 
quite compatible with the passage through it of a well-filled artery 
and vein. It must also be remembered that the arteries may be 
contracted from the-high tension of their own coats, or by reason 
of conditions affecting the whole circulation; and that the veins 
may be distended, prior to the occurrence of cedema or swelling, 
by intracranial conditions which place some mechanical impedi- 
ment in the way of the passage of blood from the ophthalmic 
vein to the cavernous sinus. ‘The influence of such conditions, 
however, is neither uniform nor well understood; and Mr. Hutch- 
inson has lately communicated to the Clinical Society a case in 
which the cavernous sinus of the left side was obliterated by the 
pressure of an aneurism, but in which the internal circulation of 
the eye remained unaftected.2. The apparent color of the disk 
depends greatly upon that of its surroundings; and a degree of 
capillary vascularity which would give the nerve-tissue a reddish- 
gray tint in the eye of a fair person, would leave it seemingly 
pallid when contrasted with the richly pigmented choroid of a 
swarthy one. Bearing these things in mind, the first inquiry 
should have reference to tension, and should be directed to ascer- 
tain whether the case is one of those insidious forms of chronic 
glaucoma which imitate atrophy with a most deceptive resem- 
blance. The next point should be to discover whether there had 
been pre-existing swelling, using for this purpose the test already 
mentioned, —the course of the veins over the margin of the disk 
and upon the retina. If there has been swelling, and if atrophy 
has not wholly superseded it, the erect image may show that por- 
tions of the disk are congested, or spotty and turbid, or that the 
vessels are partly concealed by the effusion which surrounds them. 
Sometimes there may be evidence of nerve hyperemia which has 
not been accompanied by swelling; but I have yet to see an ex- 
ample of this kind which shall leave no room for doubt in its 
interpretation. 

Apart from the appearances presented by the disk itself, the 
history of the case, or the general condition, may place the nature 


1 [‘* The intrascleral part of the optic nerve, i. é., the lamina cribrosa and the 
papilla nervi optici, receive, in addition to their twigs from the central vessels, 
other twigs from the ciliary vessels. .... Two or three small branches from the 
short posterior ciliary arteries enter the sclera near the optic nerve, forming a 
closed ring, which encircles the nerve and gives off numerous twigs, on the one 
side to the choroid and on the other side to-the optic nerve and its sheath. .... 
Numerous small vessels, veins as well as arteries, pass into the nerve-disk from the 
margin of the choroidal foramen, so that the fine capillary network of the choroid 
passes directly over into the coarser vascular network of the intraocular end of the 
Omiia nerve... .., The trunk of the optic nerve near the eyeball is supplied con- 
jointly by the central vessels and the vessels of the sheath; the intraocular end 
[z.e., the nerve-disk] is in like manner supplied by the central vessels and the 
ciliary vessels’ Leber, Graefe und Saemisch, Handbuch, II, 1, pp. 306-7. ] 

2 (The free anastomosis of the vena ophthalmica superior, through the vena angu- 
laris, with the vena facialis anterior, may sufficiently explain the facts as here 
stated. See Merkel, op. cit, pp. 107-110.] 
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of the affection beyond doubt. The patient may be convalescent 
from a fever which has been accompanied by meningitis; or may 
have symptoms indicative of intracranial or spinal mischief, such 
as headache, vo: niting, vertigo, delirium, partial or complete pa- 
ralysis of certain muscles, or localized pain attended by impaired 
co-ordination of movement. Sometimes there may be indications 
of a morbid growth within or pressing upon the nervous centres ; 

and such a growth may be either aneurismal, cancerous, tubercu- 
lous, or sy philitie. With a view to treatment, the first question 
would always be whether there was any physical cause of the 
atrophy which might be removed, either by surgical means or by 
the-administration of medicines. Mere sheisitive glaucoma is re- 
mediable, within the limits stated in the preceding chapter, by a 
well-performed iridectomy; and whenever there is high tension, 

and no background of obvious hopelessness from malignant or 
other organic disease, the performance of the operation should not 
be postponed. — Even if the atrophy should be partly due to other 
contributory causes, the iridectomy may yet retard its course, or 
may promote its repair by permitting an increased freedom of the 
intraocular circulation. Tubercle, cancer, central nerve degener- 
ation, are changes beyond the present reach of art. But the effu- 
sions of meningitis, and the effusions or growths of syphilis, may 
often be removed by treatment, and may be removed before they 
have done irreparable mischief. The effusions of meningitis, in- 
deed, are sometimes removed by nature; and I know several 
instances in which fever patients who have had cerebral symptoms 
have been only half blinded, being left with nerves permanently 
' blanched, and with an acuteness of vision ranging from one-half 
to one tenth of the normal. Such a result can only be looked for 
in children; and, practically, the hope of being able to check the 
progress of atrophy by treatment is, in most cases, the hope that 
it may rest upon a substratum of phy rsical change which will be 
amenable to the influence of mercury or of iodide of potassium. 

In a case of manifest syphilis, in which the sight was not failing 
very rapidly, and in which mercury had not previously been given, 

or had only been given in an ineffectual manner, I should look 
upon it as the first agent to be employed, and should only relin- 
quish it for the iodide if it were either useless from the first or 
had ceased to be beneficial. In all other cases. I should begin 
with the iodide, and should administer it in the largest doses 
which the patient could be made to bear. I know of no other 
means by which the removal of a physical basis of atrophy can be 
attempted with the smallest prospect of success. . 

It is easy to conceive conditions in which adventitious products 
may have been removed by time or treatment, or may have ceased 
to contract or to be in any way actively injurious; and in which, 
notwithstanding, the shock to the nutrition of the nerve may have 
been too great for its power of vital resistance, so that the process 
of atrophy may continue after its cause has ceased to be operative. 
Such conditions suggest the inquiry whether we possess any means 
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of stimulating nerve nutrition; and the results which sometimes 
follow the employment of strychnia appear to show that this in- 
quiry must be conditionally answered in the affirmative. The re- 
ports of the efficacy of strychnia in nerve atrophy, which have 
reached us from various quarters, are more favorable than my own 
experience of its use ; but even this compels me to give it a fair 
trial in many cases. ‘T have administered it to a few patients in 
whom atrophy has long been stationary, having stopped short of 
the production of blindness; but in none of these has the slightest 
benefit been produced. I have administered it in a still larger 
number of cases of progressive atrophy in which iodide of potas- 
sium, preceded or not by mercury, had either failed or ceased to 
produce improvement. In a few of these cases the effect has been 
extremely good,and in one something like normal vision has been 
restored. In several there has been slight improvement, but in the 
majority no effect of any kind has been perceptible. I am obliged 
to confess that Ido not know of any symptom, or other discover- 

able element, in a case of progressive atrophy, which will serve as 
a basis even for an a priort conjecture whether strychnia will be 
useful or not. I presume the conditions of its usefulness must be 
those which I have just stated ; namely, that the direct operation 
of the primary physical cause of the atrophy must have ceased, 

and that the nerve must simply be languishing from the effects of 
the injury which it has received. I do not know how to find out 
whether these conditions exist; and so I give strychnia experi- 
mentally and watch its action. I say, in effect, to a patient with 
nerve atrophy, in whom some sight is still preserved, and in whom 
there is no evidence of essential incurability, that he ought not to 
submit to blindness until he has fairly tried ‘fall doses of iodide of 
potassium, and afterwards full doses of strychnia. 

I administer strychnia in every case by hypodermic injection; 
and have not found any difficulty, when medical attendance for the 
purpose has been for any reason inaccessible, in teaching some 
member of the patient’s family to perform the little operation. I 
direct the patient to provide himself with a vulcanite syringe, 
fitted with very fine, sharp, steel needles, and graduated on the 
stem of the piston. Such aninstrument can be procured for a few 
shillings. I prescribe a solution containing one grain of sulphate 
of strychnia in three drachms of distilled water, so that a sixtieth 
of a grain is contained in three minims. This quantity is injected 
twice a day for a week. At the beginning of the second week 
each dose is increased to four minims, “at the ‘beginning of the third 
week to five minims, and at the beginning of the fourth week to 
six minims, so that the patient then receives the thirtieth of a 
grain twice a day. At the beginning of the fifth week I double 
the original strength of the solution, and return to the original 
quantity of three minims, which is again increased as before. I 
continue gradually increasing the dose in this way until twitching 
or other evidences of the effect of the medicine are produced, when 
the quantity is somewhat diminished, and the administration con- 
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tinued for a fortnight. At the end of that time, if no improve- 
ment has followed, I abandon the strychnia as useless in the case. 
If there is improvement I continue the strychnia as long as the 
improvement continues, and increase the dose as soon as “the im- 
provement flags, until further increase is checked by symptoms of 
poisoning. I ‘direct the patient always to have at hand a draught 
containing twenty-five grains of chloral hydrate, to be taken as an 
antidote if any injection should be followed by troublesome or 
alarming consequences ; but these seldom or never occur, and some 
people will take ver y large quantities without perceptible effect. 
One gentleman who was under my care increased his dose to nine 
minims of a solution containing seven grains of the sulphate of 
strychnia in four drachms of distilled water ‘or more than one- 
fourth of a grain of the salt’, and took this twice a day for several 
days, before twitching was produced. Iam sorry to add that he 
derived no benefit as far as vision was concerned. 

Besides the employment of strychnia, the stimulus of fune- 
tional use should be regularly applied. The eyes should be freely 
exposed to light; and attempts to read should be made daily, 
the patient always taking the smallest type which he can puzzle 
out by the aid of a strong magnifier. Some time ago it was hoped 
that continuous-current valvanism might be a valuable adjunct 
to strychnia. Dr. Anstie and myself tried it in several cases; but 
we never met with one in which it produced the smallest change 
for the better, either in the appearance of the nerve or in the 
vision of the patient. I have watched the disk over and over 
again while the current was applied both to the neighboring parts 
and to the cervical sympathetic, and I have never seen it produce 
even a temporary change in the diameter of the retinal vessels. 

When ophthalmic surgeons regarded nerve-atrophy chiefly as a 
substantive disease, which had already made some progress before 
failing vision was complained of, and when they were unacquainted 
with its common origin in nerve swelling, which often escapes 
notice because it does not affect the sight, speculations as to the 
causes of atrophy wererife. Among those most common! y assigned, 
tobacco and alcohol held prominent places; but held them, I ven- 
ture to think, upon very feeble and insufficient evidence. ‘Eleven 
years ago, in the notes to my translation of Zander’s Augenspiegel, 
[ referred to this question at some length, and pointed out the 
analogy between atrophy and cirrhosis; although, not being then 
aware of the antecedent occurrence of disk swelling, I stated as 
a difficulty that [ had never seen subretinal serous effusion. I 
quoted a letter from Dr. Dickson, the physician to the British 
Embassy at Constantinople, to the ‘effect that the consumption of 
tobacco in that city averaged about three pounds weight per head 
per month for the whole population, but that “amaurosis” was a 
“rare affection” there; and also a letter from Dr. Hubsch, the 
principal oculist in Constantinople, who confirmed Dr. Dickson’s 
statement with regard to the small number of cases of nerve blind- 
ness, and who added: « Quant a l’action du tabae sur les yeux, elle 


ad 
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est tres problematique; ici tout le monde fume du soir jusqu’au 
matin, et du matin jusqu’au soir; les hommes fument beaucoup, 
les femmes un peu moins que les hommes; et les enfants fument 
des age de sept 4 huit ans. Je n’ai jamais pu attribuer l’amau- 
rose 4 l’abus du tabac; le nombre des fumeurs est immense, le 
nombre des amauroses est limite. La fumée détermine souvent, 
chez les personnes qui ont la peau et la conjonctive trés délicates, 
des irritations chroniqtes, des congestions locales, ou des bléphar- 
ites cillares avec perte des cils, larmoiement continu, et rougeur 
plus ou moins intense. Voila pour l’action du tabac.” I have 
obtained the same kind of negative evidence from Egypt and 
India; and in the face of it, taking into account the difficulty of 
distinguishing between causation and coincidence, I do not attach 
much importance to the fact that several patients who have suf- 
fered from nerve atrophy have been “great smokers.” It is possi- 
ble that an.amount of evidence, equally large and equally trust- 
worthy, might be obtained in order to connect the disease with 
black hair, or with any other common personal peculiarity; and it 
is to my mind conclusive that, although the consumption of tobaceo 
has greatly increased of late years, I have no experience of any par- 
allel increase of nerve-atrophy.' With regard to drink, again, I 
can only connect atrophy with it in this general way,—that every 
malady which assails a drunkard is probably in some remote degree 
dependent upon his vice. I doubt whether an asylum for inebri- 
ates would contain a much larger proportion of cases of nerve- 
atrophy than any other assemblage of persons taken from the same 
ranks and the same periods of life. The example of lead shows 
that it is possible for chronic poisoning to act chiefly upon special 
portions of the organism ; but among the small number of cases of 
lead poisoning the proportion of cases of optic nerve-atrophy is 
very large, while among the immense army of drinkers and smo- 
kers it is probably little larger than among the whole community. 

If a patient drinks to excess, whatever may be his disease, it is 


1 [A very large proportion of the cases of optic-nerve atrophy which have fallen 
under our own observation have been in cigarmakers and workmen in tobacco fac- 
tories. Such persons ordinarily use tobacco very freely, both by smoking and 
chewing, but are not especially addicted to drinking. I1tis our belief, also, that 
inveterate drinkers, who, however, are very apt to be also inveterate smokers, are 
especially liable to suffer from amaurotic «affections. Nerve-swelling has not 
appeared to us to bea marked feature in these cases, but our observation has seemed 
to coincide with that of Mr. Hutchinson who believes that a stage of hyperemia of 
the disk is the usual forerunner of the atrophy. Inthe way of treatment it has 
been our habit to rely chiefly upon the immediate and total abandonme:t of the 
habits which have seemed to us to have contributed to the development of the dis- 
ease, and this abstinence has been so often followed by prompt and permanent 
improvement as to confirm us in the belief that we have recognized and removed a 
principal and efficient cause of the trouble. Conjointly with abstinence from 
smoking and drinking, we ordinarily prescribe bichloride of mercury, in the dose 
of j.th or j,th of a grain three times a day, and in the later stages@of the disease it 
has appeared to us that much benefit has followed the employment of hypodermic 
injections of strychnia. 

These views are, so far as we are informed, substantially those of ophthalmic 
practitioners generally throughout the United States ; it seems quite probable, also, 
that American tobacco may be more deleterious than that of Turkey and the East. } 
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part of the duty of the physician to endeavor to bring about the 
abandonment of this habit: and if a patient who consults me on 
account of nerve-atrophy is a smoker, [ always advise him to lay 
aside tobacco as an experiment, and the larger his ordinary con- 
sumption the more stringent would be my injunctions in this 
particular. But they would be dictated almost entirely by the 
duty of leaving nothing undone in such a case, and would not 
represent any personal belief in the necessity of the prohibition. 
At the time when Von Graefe was endeavoring to arrive at 
some conclusions about the nature of atrophy from the character 
of the subjective disturbance of vision, it was the custom in Ger- 
many to Frat the disease by the administration of copious draughts 
of Zittman’s decoction, a diuretic and diaphoretic drink. This 
practice had, as an auxiliary, a rational basis so far as this, that 
‘many of the patients are loaded with waste products, the result 
of overfeeding, sedentary habits, imperfect excretion, and mental 
anxiety. We cannot expect one who is so circumstanced to ettect, 
even with the aid of iodide of potassinm, the removal of an ad- 
ventitious deposit ; neither can we expect one whose general nutri- 
tion is impaired to overcome a local tendency to atrophic change. 
In addition, therefore, to the treatment already recommended, I 
would urge that the diet, the excretions, and the habits of life, 
should be regulated with the most scrupulons care, and that the 
surgeon should encourage quite as much hopefulness as the cir- 
cumstances of the case will justify. . 
Passing on from the optic nerve to the retina, it is manifest, if 
we consider the continuity of the two structures, that the changes 
which occur in the former must frequently extend to the fibre 
layer of the latter. When this happens, the retina itself becomes 
more or less swollen, edematous, and opalescent or opaque ; and 
its tortuous veins, which in their bends approach or recede from 
the observer, appear interrupted, being visible where they rise to 
the surface, ‘and concealed where they dip down into the altered 
and thickened tissue. These changes are most conspicuous near 
the optic disk, and gradually diminish towards the equator, being 


also et in the region of the macula lutea, where there is no - 


a, 
fibre layer in which they can occur, and where the still transparent 


tissue allows the red color of the choroid to be seen in such marked 

contrast to the surrounding opalescence that it often resembles 
a hemorrhagic spot. When hemorrhage really occurs, the blood 
mostly follows the course of the retinal nerve-fibres, and is forced 
by them into an arrangement which more or less maps out their 
distribution. The conditions thus described have been called 
retinitis, or neuro-retinitis ; but I see no sufficient evidence that 
they possess an inflammatory character, or that they differ essen- 
tially from the cedema or varicosity consequent upon obstructed 
venous circulation. They probably indicate that the obstruction 
is greater in degree, or the vital resistance of the tissue less, than 
in the cases in which the swelling is almost limited to the disk ; 


e e 5 e e ° e 
and they are attended by serious impairment of vision, which may 
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be attributed to the disturbance of the retinal circulation and 
nutrition. Pathologically and therapeutically, they can only be 
regarded as aggravated examples of choked disk, more severe than 
others, more likely to terminate in atrophy, calling for the closest 
possible i inquiry into the antecedent or underlying conditions, but 
not presenting any characters which will place them in a class by 
themselves. 

Another form of retinal change from obstructed circulation is 
that which is produced when the central artery becomes plugged 
by an embolus In such cases, as a rule, there is valvular dis- 
ease of the heart, followed by sudden blindness of one eye; blind- 
ness which may either occur in the daytime, or be discovered 
on waking from sleep. If the plug is lodged on the hither side 
of any considerable branch, the part of the retina supplied by 
that branch may retain vision; but, generally speaking, the plug 
is altogether behind the division of the artery, the branches are 
all deprived of blood, and the blindness is complete. The oph- 
thalmoscopic picture is very characteristic. The arteries contract 
and empty themselves, and are either lost to sight entirely, or 
are seen only as fine threads. In the veins, the blood often be- 
comes interrupted, or broken into detached portions, which are 
separated by empty spaces, and which sometimes oscillate to and 
fro. The nerve-disk, deprived of arterial blood, looks whiter 
than usual, and the fibre layer of the retina becomes of almost 
milky whiteness and opacity, quite shutting out the color of the 
choroid, except at the still transparent macula, which appears as 
a sharply detined bright red spot. In one of my cases, a very 
small arterial branch was given off just behind the embolus, and 
emerged upon the margin of the disk just within the sclerotic 
foramen. When the embolus was driven home, this small branch 
yielded to the stress suddenly thrown upon it; and the optic disk 
became covered with a film of arterial blood, which was entirely 
absorbed in about a week. When a large branch escapes the em- 
bolus, the ophthalmoscopie appearances differ from those above 
described in that some portion of the retina may remain un- 
changed. There is no remedy for these cases, which, fortunately, 
ave scarely liable to be met with in both eyes of the same patient. 
After a variable time the retina regains its transparency, and it 
optic nerve becomes atrophied. The atrophy produced by a 
embolus may always be recognized by the history of the case, ee 
the disappearance of the arteries from the nerve-disk, and by their 
appearance, as delicate white threads, on those parts ‘of the retina 
which have regained transparency. 

Among the varieties of retinal change which have been de- 
scribed as this or that form of retinitis, the leuceemic, the syph- 
ilitic, the albuminuric, and the pigmentary, none but the last 
mentioned appears to me to be properly an inflamination; the 
others being the results of degeneration or infiltration of various 
kinds, perhaps sometimes complicated by inflammation of a sec- 
ondary character. The symptoms of pigmentary retinitis are so 
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characteristic that the disease may be recognized prior to ophthal- 
moscopic examination. They are night blindness and contraction 
of the field of vision, affecting both eyes. A patient who can still 
see tolerably well in the daytime becomes blind and helpless at 
dusk; the retina ceasing to respond to the lessened stimulus of a 
feeble illumination. A patient who can still read “brilliant” type 
may have a field of vision so contracted that it would not be safe 
for him to walk about without a guide. In Fig. 15, page 72, the 
innermost dotted line shows the entire field of vision of the best 
eye of a young woman who is the subject of this disease in by no 
meaus a very advanced condition. In patients who present both 
these symptoms, the diminished field and the night blindness, the 
ophthalmoscope shows more or less advanced atrophy of the optic 
nerve, with diminution of both arteries and veins. The appear- 
ance of the nerve differs somewhat from that of other forms of 
atrophy, in a way not easy to describe, but so that a close observer 
would recognize the peculiarity of ‘aspect on seeing it again. 
Around the nerve is an annulus of seemingly healthy retina; and 
around this there is another annulus which is the seat of the char- 
acteristic change. In this portion the retina is overstrewn with 
irregular stripes of black pigment, which may be combined into 
stellate and other forms. ‘The pigment is also gathered along the 
course of the main bloodvessels, as if it were adherent to them ; : 
but in the intervals between the deposits the retina is of normal 
aspect, and the choroid is seen through it in the ordinary way. 

‘Very slowly the disease advances, the pigmented annulus increases 
towards the centre, the atrophy of the disk becomes more marked, 
the contraction of the field and the night-blindness increase, and 
at last total blindness is the result. The few opportunities of post- 
mortem examination which have occurred to competent observers 
seem to show that the disease is a very chronic inflammation, 

affecting the perceptive and epithelial layers of the retina and the 
subjacent chorio-capillaris, and matting these structures together in 
common ruin and disorganization. The fibre layer is not affected, 

or is affected only secondarily by disuse. This has been shown in a 
curious way 1n the earlier stages of the malady, when there is some- 
times an annulus of healthy retina external to the disease as well as 
internal to it, and when impressions made upon this external part 
are conveyed by the fibres across the diseased part, although the 
latter itself is blind. With regard to the causes of pigmentary 
retinitis, nothing is known. Mr. Liebreich, some years ago, stated 
that in nearly half the cases which had fallen under his notice the 
patients were the offspring of marriages of consanguinity; but I 
think this must have been due only to the customs of the people 

among whom he was then living. The statement certainly does 
not apply to this country; for in the many cases which I have seen 
during the last twelve years I have never omitted to ask the ques- 
tion, and [I have never met with a single instance in which any 
relationship between the parents has “existed. From my own 
observation I can say that the disease very often occurs in several 
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members of a family; insomuch that I now never see a case of it 
for the first time without requesting that the brothers and sisters 
of the patient may be sent to me for examination. It varies 
greatly in the rapidity of its progress; and Professor Donders says 
that there may be a period of twenty years or more between the 
first appearance of the symptoms and the final extinction of sight. 

I have seen sight all but extinguished by it in a lad only ten years 
of age; and I have other cases under observation in which the 
lapse of two or three years has been attended by little increase. 
The patients are of all descriptions, of both sexes, young and old, 

healthy and diseased, feeble and vigorous. The patient whose 
field of vision is shown in Fig. 15, page 72, is a robust and 
healthy-looking girl of twenty, with. rosy cheeks, well- developed 
muscles, and a remarkable set ‘of sound strong and shapely white 
teeth. Her younger sister, who is less conspicuously healthy-look- 
ing, is also affected. I have never been able to connect the disease 
with syphilis, either inherited or acquired; but I think that the 
peculiarities of its seat and of its mode of increase point out that 
its analogies are with some of the chronic skin diseases, and that, 

like them, it is probably localized by the anatomical distribution 
of nerve influence; conjectures which derive some support from 
the history of the embryonic development of the eye. In the way 
of treatment 1 have nothing to say, except that I usually give iron 
in rather full doses, generally the tincture of the perchloride, and 
that I think this preparation has a tendency to arrest the progress 
of the malady. It is difficult to say this with any certainty, when 
that progress is naturally so slow, and when it may probably be 
accelerated or retarded by various conditions which it would be 
impossible to take into account. But I find that many patients 
believe in the iron. They take it for two or three months, become 
tired of it and lay it aside, and then come back after a time to ask 
for it again, saying that they get worse without it. Professor 
Quaglino once announced that he was obte aining great results by 
repeated paracentesis, and promised to publish full accounts of his 
eases when they were complete. 1 fear the issue disappointed him, 

for | have not heard that he has written anything more upon the 
subject. I have not felt tempted to try his method; and I confess 
that my only hope of the discovery of any curative agency rests 
upon the progress of research with regard to the influence exerted 
upon local nutrition by individual nerves. 

Proceeding to the degenerations of the retina, the most import- 
ant of them 1s that which is so often associated with albuminuria. 
It has long been known that vision is often much impaired in the 
advanced stages of Bright’s disease; and the impairment was often 
cited, in the pre-ophthalmoscopic period, as an illustration of the 
power of depraved blood to diminish the functional activity of 
the nervous system. Now, however, it is well ascertained to rest 
upon a basis of physical change, w hich appears to consist chietly 
of fatty degeneration, with scattered patches of arterial heemor- 
rhage The ocular phenomena seem to support Sir William Gull’s 
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belief that Bright’s disease has its origin in conditions which affect 
the arterioles of the body generally, ‘and not merely those of the 
kidneys; for the retinal degeneration in some cases precedes the 
presence of albumen in the urine, and is mostly a very early symp- 
tom, although sometimes it only appears at a late period. Hence 

it certainly cannot be said to be caused by the albuminuria; and 
clinical observation rather points to the renal and ocular disorders 
as common consequences of the same antecedent. If we may assume 
this antecedent to be disease of the coats of the arterioles, which 
weakens them, and at the same time obstructs their channels, it 
is easy to conceive the manner in which fatty degeneration may 
take the place of natural repair, and:in which hemorrhagic spots 
may be produced. 

The appearances seen with the ophthalmoscope in these cases 
are subject to much variation as regards the extent of the depart- 
ures from the natural state; but the general tendency of the 
patches of fatty deposit is to group themselves more or less sym- 
inetrically around the optic disk, or the macula lutea, or both; 
and the general tendeucy of the blood ettusions is to occupy the 
fibre layer of the retina, becoming more or less fibrillated in ap- 
pearance, and spreading out into somewhat brush-shaped extremi- 
ties. The patches are generally white or cream-colored, reflecting 
light strongly ; and their position in the anterior layer of the 
retina is shown by the fact that they conceal the smaller vessels 
entirely,and often partially conceal the large ones. They are thus 
at once distinguished from subretinal effusion, which would throw 
the retinal vessels into relief and render them unusually conspicu- 
ous. It was at one time believed that a stellate arrangement of 
white dots around the macula, together with a zone of similar de- 
generation, sprinkled with hemorrhages, around the nerve-disk, 
was p" uthognomonic of albuminuria ; but I have al ready mentioned 
one instance of such changes in a case in which death was pro- 
duced by a tuberculous deposit in the cerebellum, the kidneys re- 
maining healthy. In this instance there were manifest indications 
of intracranial mischief; but we also meet with persons whose 
only complaint 1s of failing sight, and in whom the ophthalmoscope 
shows a few glistening flecks in the retina, either with or without 
small hemorrhages, and whose urine is not albuminous. When 
such patients are persons who have passed the middle period of 
life, I think we may generally look for the development of renal 
disease in them before long: and that the appearances within the 
eye must be held to point to a degeneration which is not local 
only, and to call for the most careful investigation of the constitu- 
tional state and of the habits of life. Asa rule, however, the urine 
is already albuminous in such cases; and in hospital practice it is 
a matter of frequent occurrence that the ophthalmoscope leads to 
the discovery of albuminuria in persons who apply on account of 
failiug sight, and who are then transferred to the medical depart- 
ment for ‘treatment. The alterations in the retina generally un- 
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dergo only gradual increase; and death often occurs before com- 
plete blindness is produced. 

In a few cases, however, and these chiefly in young adults, we 
meet with retinal changes of a somewhat different character, in 
which there is a large element of effusion, which are associated 
with renal disease of an acute type, and w hich seem, if not actually 
inflammatory, to be at least due to a sympathetic irritation of the 
retina. The most remarkable instance of this kind which I have 
met with was in the case of a lady who came to me from the 
country about a year anda half ago, on account of sudden dininess 
of sight of the left eye, which could only read No. 19 of Jager, 


letter by letter. She was ina high degree short-sighted (M-== Jae : 


and my note at the time was “ retinal effusion and cedema of disk.” 
I said that the condition of the eye might be due to kidney irrita- 
tion ; and then learned that she had long been subject to attacks 
of hematuria. She went at my request to Dr. Dickinson, who 
informed me that there was a trace of albumen in the urine, and 
that he suspected a renal calculus. We prescribed a mixture con- 
taining ammonio-citrate of iron with iodide of potassium, and the 
patient went a long journey by railway. Immediately on reach- 
ing her destination she was attacked by profuse heematuria, for 
which she had recourse to her customary medicine, the tincture 
of perchloride of iron in large doses. The bleeding ceased in a few 
days, and the vision of the left eye began to improve. Three weeks 
after her first visit I saw her again. The subretinal eHusion had 
entirely disappeared, the disk was of normal aspect, and the eye 
could read “ brilliant ” type, although this was said to look a 
little misty.” I advised cupping on the loins if the eight again 
became impaired, but have since heard nothing further of the pa- 
‘tient. 

The most extensive retinal changes which I have seen in connec- 
tion with albuminuria have been in cases of acute renal disease 
occurring in young women during pregnancy; and in these the 
sight is commonly more impaired than in the chronic disease of 
older subjects. ‘The appearances of fatty degeneration, and the 
heemorrhagic patches, are often complicated by a good deal of gen- 
eral retinal cedema, which produces a diffuse milkiness or opales- 
cence of the fundus ; and this cedema often disappears, and sight 
improves in a corresponding degree, under the influence of the 
treatment which is demanded by the state of the kidneys. In 
hospital practice, however, the eventual termination is almost 
always unfavorable, both as regards vision and as regards life. [ 
have never seen the former return, even for a time, to the normal 
standard ; and the kidney disease generally passes from the acute 
into a chronic form, and proves fatal within a year or two.’ As 


1 [We have seen a well-marked case of albuminuric retinitis in which conspic- 
uous retinal opacities cleared up in both eyes, and vision, which had been nearly 
abolished, rose to 16-XX. The patient, an unmarried woman of about thirty, 
died a year later with all the symptoms of Bright’s disease. ] 
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regards the retinal changes which are associated with albumin- 
uria, there is nothing to add to the treatment of the renal dis- 
order. The frequent coexistence of the two conditions should 
lead every medical man, even if he does not use the ophthalino- 
scope, to examine the urine for albumen in every case in which 
defective sight is complained of, especially in patients who are 
approaching the grand climacteric, and in young women during 
pregnancy. If this precaution is omitted, disease of the kidneys 
will assuredly often escape detection. 

The cases of syphilitic retinal deposit or degeneration usually 
present little difficulty, not so much on account of anything abso- 
lutely characteristic in the appearances, as because, in most in- 
stances, the history is not doubtful. The deposit is sometimes 
general, more often partial; and in the latter case it differs from 
albuminuaric degeneration in the absence of any tendency to sym- 
metrical arrangement, and also, as a rule, in the absence of any 
hemorrhagic spots. The deposit, instead of being grouped around 


ro) 
the disk or macula, appears in isolated grayish or white patches 


here and there, patches which are often of highly irregular outline, 

and which may send out long processes or bands in different direc- 
tions. When the deposit is general, it produces only a diffused 
milkiness or increased visibility of the retina, together with more 
or less veiling and obscuration of its bloodvessels, these changes 
being most visible around the disk, where the retina is thickest, 
and gradually diminishing towards the equator. One of the best 
examples of this kind of ‘disease which I have met with occurred 
in a married woman, who came to St. George’s Hospital after 
having passed through the acute stage of double syphilitic iritis, 
Her eyes were still irritable, and the pupils almost universally 
adherent. I removed a large piece of iris from each eye, opening 
good pupils, and put her under constitutional treatment, which, 

tancying herself well, she discontinued prematurely. About a 
year afterwards she returned, on account of failing sight. The 
superficial parts of the eyes were quite healthy, but the ophthal- 
moscope showed extensive opalescenece of both retinee, which, 

under renewed constitutional treatment, cleared away again in 
some degree. It is characteristic of sy philitie retinal change that 
its aspect varies, sometimes even from day to day, that it is chronic 
and intractable, and that it tends to frequent relapse. Even in 
mild cases, the vitreous body in the immediate vicinity of the 
retina generally participates in the disorder; and may often be 
seen by the direct method, and by carefully managed illumination, 

to be beset by fine particles, which M. de Wecker has aptly com- 
pared to the motes inasunbeam. In more severe cases the vitreous 
often becomes turbid throughout, so that the retinal changes are 
no longer visible. The termination of syphilitic retinal disease is 
either in atrophy or in partial or entire recovery; the nature of 
the result depending upon the severity of the attack, upon the 
severity and duration of the constitutional malady, upon the 
degree of discretion exercised in the treatment, and upon the cir- 
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cumstances and recuperative power of the patient. The treatment 
of constitutional syphilis does not require to be modified because 
the retina is one of the parts attacked, although this circumstance, 
from the grave issues which it involves, adds very materially to 
the responsibilities of the surgeon. 

Next after the albuminurie and syphilitic forms of disease, the 
most important changes which are met with in the retina are 
hemorrhages, which may be either venous or arterial. It has 
already been mentioned that arterial hemorrhage may form part 
of the albuminuric degeneration ; but I now speak of hemorrhage 
as it existsalone If an eye is examined soon after the rupture 
of a retinal bloodvessel, it is usually possible to determine, by the 
color of the effusion, whether an artery or a vein has eiven way ;* 
and in many cases the collapsed vessel may be traced beyond the 
hemorrhagic spot, and thus positively identified. When some 
time has elapsed, and when the effusion of blood has been too 
considerable to be readily absorbed, the remains are apt to become 
infiltrated by pigmentary deposit, ‘and the tissue disturbance is 
often followed by inflammatory changes which lead to partial 
atrophy, and which may thus disguise the character of the original 
conditions. Arterial hemorrhage in the retina is generally due 
to weakness of the coats of the vessels, or to increased strain upon 
them, or to both these causes combined ; so that it leads to a sus- 
picion of atheroma, or of the vascular degeneration which is said 
by Sir William Gull and others to underlie Bright’s disease, or of 
hypertrophy of the heart; and calls for careful examination with 
reference to all these changes. The degree in which it will affect 
vision will chiefly depend upon its extent and its situation in the 
retina, a large bleeding sometimes causing sudden and complete 
blindness, a small and peripheral one scarcely producing any im- 
pairment ‘of sight at all. Small arterial hemorrhages, however, 
are always of grave import, because the conditions under which 
they are most hable to occur are emphatically conditions of degen- 
eration; and hence the rupture of a retinal artery is not unlikely 
to be the precursor of the rupture of an artery in the brain. In 
such instances, therefore, it is proper to tell the patient that his 
malady affords a warning which may protect him from more serious 
evils; and to advise him with reference to his habits of life in such 
a way that the warning may be fruitful. Not many months ago, 
in the case of an elderly gentleman who consulted me with regard 
to his spectacles, I found the retina of one eye, towards the equa- 
torial region, studded with minute blood-spots which were traceable 
to ruptured arterioles, [Further examination led to the discover Vv 
that his heart was much hypertrophied, and he was thus induced 
to seek and to follow counsel, with reference to his habits and 
regimen, by which I have no doubt that his life will be consider- 
ably prolonged. 

Heemor rhage from retinal veins usually occurs, I think, from 


J [This statement appears to us to be at least doubtful. ] 
25 


} 
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larger vessels than those which are the ordinary sources of_arterial 
heemorrhage; and hence it is often somewhat abundant. It has 
been already mentioned as a mechanical consequence of the ob- 
structed circulation in cases of choked disk; or it may be produced 
by violent muscular effort, as during an epileptic fit or a paroxysm 
of coughing (I have seen one instance in which it took place during 
parturition); or it may depend upon a depraved state of the blood 
itself, as in scurvy, hemorrhagic purpura, or leucemia. It occurs 
also in women at the time of cessation of the catamenial function, 
as a result of one of the local congestions or disturbances of cir- 
culation which are incidental to that period of life. The appear- 
ances presented by venous hemorrhage will depend partly upon 
the quantity of the effused blood, and partly upon its situation. 
It may be situated either immediately beneath the [internal] limit- 
ing membrane, when it will appear simply as a uniform dark-red 
patch of variable size and sharply defined margin, concealing every- 
thing behind it from view; or it may be situated in the substance 
of the fibre layer, in which case it will be widely and somewhat 
irregularly distributed, in a manner generally corresponding to the 
distribution of the fibres themselves, and serving to map out their 
course and their broad lines of curvature. In such a condition 
there may still be distinct blood-deposits scattered over the sur- 
face; but the margins of the deposits will not be sharply defined, 
and the retina as a whole will be more or less stained or tinged. 
Even under the most favorable conditions, every hemorrhagic 
patch produces a blind spot, or gap in the field of vision, of mag- 
nitude corresponding to its own, by shutting out the access of 
light to the percipient layer beneath. Sometimes the blind spot 
may be much larger than the hemorrhage, chiefly when the latter 
has so disturbed the retina as to stop the conduction of impressions 
through the fibres which are affected. When a hemorrhage is 
not very extensive, and especially when it does not penetrate into 
the fibre layer, but remains spread out as a film beneath the limit- 
ing membrane, it may be entirely absorbed with little or no impair- 
ment of vision. When it is considerable in amount it often leaves 
an opaque patch of decolorized fibrin, in and around which a 
deposit of pigment commonly takes place.’ When the bleeding 
has been attended by much tissue disturbance, inflammatory reac. 
tion is apt to follow ; and, either with or without this complication, | 
the case will generally terminate sooner or later in atrophy. The 
hemorrhage least to be feared is that which occurs in women 
towards the close of menstrual life, and the form most likely to be 
destructive to sight is that in which blood-spots are scattered about 
in a generally stained fibre layer. 

In determining the treatment of retinal hemorrhage, we must 
be guided mainly by the systemic conditions to which it can be 


1 [Pigment deposits in the site of an old retinal extravasation indicate that the 
deeper layers of the retina have been involved either primarily or through subse- 
quent inflammation. ] 
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traced. In purpura, or in scurvy, or in women ceasing to men- 
struate, we may at least hope to prevent any recurrence of the 
accident, and often to bring about absorption; while in cases of 
arterial disease, or of hypertrophy of the heart, our functions will 
be practically limited to endeavors to prevent the still more serious 
mischief by which the patient is threatened. When much local 
congestion is present, depletion by Heurteloup’s artificial leech is 
almost always indicated, followed by the usual precaution of con- 
finement to a darkened chamber for twenty-four hours; and 
employment of the eyes must in all cases be strictly forbidden so 
long as the probable causes of the hemorrhage are still in active 
operation. When there is no other special requirement in the 

of medicine, I am accustomed to prescribe the iodide and bromide 
of potassium in combination. It is very difficult to obtain trust- 
worthy evidence upon sach a point, but I think that these salts 
promote absorption of the effused blood, and I am sure that they 
exert a beneficial action upop some of the forms of congestion by 
which bleeding may be produced. In favorable cases, as the clot 
or film is seen to clear away, vision returns in corresponding propor- 
tion; and may at last be entirely restored. After the blood has 
disappeared, it is not uncommon for the patient to say that all 
objects have a wavy or broken aspect; the lines of print, for ex- 
ample, seeming to pursue a curved or an irregular course. There can 
be little doubt that this phenomenon is due to the presence beneath 
the limiting membrane of some residual transparent effusion, by 
which the natural contour of the retina is disturbed, and the image 
formed upon it is distorted.! 

Tn all the varieties of degeneration or infiltration of the retina, 
or of hemorrhage among its fibres, we may have consequent in- 
flammation, which I look upon as being essentially traumatic in 
its character, the result of the laceration or displacement of tissue, 
of the irritation caused by the presence of an adventitious deposit, 
or of the derangement of the natural order of the circulation. I 
have little or no belief in the various forms of “retinitis” de- 
scribed by writers; the albuminuric, the syphilitic, the leuceemic, 
the apoplectic, and ‘what not; but look upon [the retinitis in] them 
all as being essentially the same process, springing out of conditions 
which, if not identical, are very closely analogous to one another. 
Sy philitic retinitis is the resentment of a retina incumbered by 
syphilitic deposit. Apoplectic retinitis 1s the resentment of a 
retina split up and partially disorganized by hemorrhages. The 
inflammatory process, in every case, adds swelling, turbidity, and 
effusion, to the pre-existing changes. The effusion is often of a 
plastic character ; and after the subsidence of all acute disease 
may remain in permanent patches or bands upon the membrane. 
Such patches or bands are occasionally met with in eyes which 


1 [This statement is not quite clear; this symptom, which is known as metamor- 
phopsia, is probably attributable to a slight displacement of the percipient retinal 
elements, which may be dependent on effusion or on cicatricial contraction. ] 
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have never had good vision; and in which they must be attributed 
to inflammation during early infancy, or even during intrauterine 
life. They are generally white or grayish-white in color, often 
with white striation upon a gray ground; and they have a pecu- 
liar lustre of surface, which may be compared to that of satin, or 
of mother of pearl. When the inflammation is severe, it leads 
almost necessarily to atrophy, first of the retina, and subsequently 
of the optic disk; the origin of the wasting in the retina being 
shown by the extreme dw indling of its arteries, which sometimes 
almost entirely disappear. The treatment of the inflammation 
resolves itself into that of its exciting cause; and the prognosis, 
which must generally be very unfavorable, is perhaps less so in 
syphilitic cases than in most others, because syphilitic deposit is 
more amenable to treatment than either hemorrhage or fatty de- 
generation. At the same time, some of the very worst and most 
hopeless cases are those of a syphilitic character, in which not only 
the retina, but also the vitreous humor and the choroid, are early 
and seriously involved. The morbid changes may, indeed, be 
brought under the control of treatment ; but not until they have 
produced structural alterations of a kind which destroy all hope 
of the restoration of functional utility. 

Under certain circumstances the retina becomes detached from 
the choroid, and raised up, like the pellicle covering a blister, by 
subjacent effusion. Some of these cases are traumatic, produced by 
blows on the head; others are not traceable to obvious causes. A 
patient will say that he experienced sudden loss of the upper or 
the lower portion of his field of vision. When the upper part of 
the field is lost, a common comparison is to liken the ettect to that 
produced by the peak of a cap coming low over the eye; and, 
when the lower part is lost, the patient will say that he can no 
longer see objects which are lying beneath him. In traumatic 
[and other] cases the loss of vision is sometimes bounded by a ver- 
tical or oblique line instead of by a horizontal one. In ophthal- 
moscopic examination, if the pupil is not dilated, a small detach- 
ment of the retina is a change which it is very possible for an 
inexperienced observer to overlook. The detachment, if present, 
will be found in a direction opposite to that of the blindness; in 
the lower half of the retina when vision is lost above; in the 
upper half when vision is lost below. It appears as a tremulous 
projection, of a dirty white [or greenish-gray] color and sheeny 
surface, crossed by the retinal vessels ; and when large it falls into 
undulating movements, which resemble, on a minute scale, those 
of the artificial waves of a theatre. As the subretinal effusion 
increases in quantity, the detachment increases in magnitude; 
and it may ultimately fall across the area of the natural pupil, 
excluding direct rays from any portion of the retina which may 
still preserve its function, and so reducing vision to perception of 
light. The increase is most rapid when the original detachment 
is in the upper portion of the retina, as the separation of the re- 
mainder is aided by the gravitation of the fluid. Detachment-of 


DETACHMENT OF THE RETINA. 389 


the retina admits of little treatment. In a few cases, spontaneous 
rupture of the detached portion has been known to occur, followed 
by its return to its natural position, and by a certain amount of 
improvement of sight.’ Guided by these cases, Von Graefe sug- 
gested artificial laceration, as a course which might be expected 
at least to prevent the increase of the detachment. Soon after 
making this suggestion he was for a few days in London, and I 
sent up for his opinion a man in whom detachment had followed 
a blow on the orbit by a splash of lead from a rifle-target. The 
patient was a healthy man in the prime of life, and the eye before 
the accident had been perfect ; so that the case was a very favor- 
able one for the operation. Laceration of the projection was per- 
formed by Mr. Bowman, Von Graefe and myself being present, 
and we satisfied ourselves by ophthalmoscopie examination that . 
the mechanical effect which was wished for had been perfectly 
obtained. Not the slightest improvement of vision was produced, 
either at the time or subsequently ; and since then I have myself 
operated on many cases with the same negative result. It is said 
that in some instances benefit has followed the operation; and 
hence it ranks as one which may be fairly tried, although my own 
experience does not enable me to recommend it, or to urge its per- 
formance otherwise than by saying that it may possibly do some 
little good and that it is not likely to do harm. The position of 
the detachment. having been carefully determined, the surgeon 
thrusts two cataract-needles through the corresponding part. of 
the sclerotic and choroid, through the effused fluid, and through 
the detached retina, into the vitreous body, taking care not to in- 
jure the ciliary region or the crystalline lens. The distance apart 
of the punctures must be determined by the size of the detach- 
ment; but they must both be well within the limits of its base. 
The shafts of the needles must converge, so that they may cross 
one another after they have penetrated into the eye. The points 
are then to be separated by approximating and crossing the han- 
dles, so that the shafts may be rendered divergent, and may tear 
a rent in the portion of retina which lies between them. The 
subretinal effusion will pass through this rent to mingle with the 
vitreous, and the retina will fall back to its normal contact with 
the choroid. As the needles are withdrawn, the drop of fluid 
which exudes from each puncture should show, by its viscous 
character, that it contains a portion of vitreous humor, and that 
hence the retina has actually been pierced and divided. The sub- 
retinal fiuid is often somewhat turbid, and may place an obstacle 
for a time in the way of the ophthalmoscopic view. Sometimes 
much irritation is produced, by which the turbidity of the vitre- 
ous may be maintained or increased ; and in one or two instances 
I have seen the operation followed by an insidious iritis. Gener- 


1 [Five cases of spontaneous absorption of subretinal fluid with restoration of 
the function of the retina, are reported in the Transactions of the American Oph- 
thalmological Society for ‘1875. Hight other cases, spontaneously cured, are also 
referred to, but not reported, in the same volume. ] 
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ally, however, either immediately or within a few days, the rent 
in the retina becomes visible ; and the effect of the treatment may 
then be fairly estimated. Attempts have been made, by M. de 
Wecker and others, to procure the subsidence of the detachment 
without laceration, by drawing off the subjacent fluid through a 
sclerotic opening. M. de Wecker employed a fine canula for this 
purpose; but I have no personal experience of such treatment, 
and should expect the fluid to be again secreted before any long 
time had elapsed. 

Detachment or elevation of the retina is not occasioned by fluid 
effusion only, but also by morbid growths, and occasionally by the 
presence of a cysticercus. The latter is not very rare in Germany, 
and in other countries in which tapeworm is more frequently met 
. with than among ourselves ; but I have never seen a case, and I 
do not know that one has been recorded in England.’ A cysti- 
cercus usually first appears as a subretinal prominence, which 
increases in size, and in time ica through into the vitreous. 
Within this prominence, as long as it it unbroken and sufficiently 
transparent, the retractile neck of the parasite may be seen and 
recognized ; but after rupture of the retina, and sometimes even 
before, the true nature of the case may be concealed by turbidity 
of the media. An eye containing a cysticerus must undergo de- 
struction if left alone; and the only possible treatment is by the 
enucleation of the globe or the extraction of the parasite. It is 
unnecessary to discuss the methods by which the latter object 
might be accomplished, inasmuch as they would vary with the 
peculiarities of each case, and inasmuch as the matter is only of 
small importance among a people who do not make raw flesh a 
staple article of diet. ‘Even under the most favorable cireum- 
stances, the operation would hardly preserve vision; but it might 
save the patient from much pain, and at the worst would prabalale 
leave a stump well suited for carrying an artificial eye. 

The morbid growths by which the retina may be elevated are 
of two classes; sarcomata, which originate in the choroid, and 
gliomata, which originate in the connective tissue (neuroglia) of 
the retina. ‘The former are extremely rare ;? but when they com- 
mence in the posterior hemisphere of the eyeball, and project into 
the vitreous cavity, carrying the retina before ther , they produce at 


1 [A case of cysticercus of the iris is recorded by Mr. Teale (R, L. O. H. Rep., 
V, p 82), and one of cysticercus in the vitreous, by Mr. J. Soelberg Wells, in 
his Treatise on the Diseases of the Eye, Chap VII, 8.] 

® [Choroidal sarcoma, often darkly pigmented, and then called melano-sarcoma 
or melanosis, is by no means an excessively rare disease, and occurring, as it almost 
always does, in persons past the period of infancy, it is often detected in its earlier 
stages, in which, perhaps, the only symptoms are partial failure of vision and 
limitation of the visual field; in other words, the same symptoms as those of de- 
tachment of the retina, which, moreover, soon takes place, and for a time may 

mask all other signs. The possibility of the early detection of choroidal sarcoma 
enables the surgeon to remove it early, and this, taken in eonnection with the fact 
that the choroid is anatomically less directly ‘continuous than the retina with 
tissues external to the eyeball, renders the prognosis, after enucleation of the globe, 
much more favorable than in retinal glioma. ] 
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first a distortion of the apparent shape of all objects, in the man- 
ner already described when speaking of the elevation of the ret- 
ina which is sometimes left after the disappearance of a blood- 
spot.’ With the growth of the tumor the distortion of objects 
would increase, and the projection of the retina, if not at once 
conspicuous, would be rendered manifest in the direct ophthalmo- 
scopic examination by the strength of the convex lens which 
might be employed in looking at its summit. The presence of a 
tumor within the eye, moreover, necessarily [sooner or later] oc- 
casions increased tension ; while in ordinary cases of retinal de- 
tachment the tension is almost invariabl y subnormal. <A sarcoma, 
in its increase, would soon produce effusion or inflammation, and 
would greatly impair vision by interference with nutrition and by 
pressure, so that the diagnosis could not long be doubtful; but in 
an early stage much uncertainty might often be felt. The dis- 
torted aspect of things, coinciding with increased tension and with 
projection of the retina, would not indeed afford evidence of the 
character of the growth, but would render it almost certain that 
a growth of some kind must be present. 

The gliomata include the cases which were formerly described 
as encephaloma of the eyeball. They occur chiefly in children 
and young persons,’ and are seldom recognized until they have 
attained considerable magnitude. The common history is that 
parents observe one eye of a child to return a white or yellowish 
reflex from its pupil; and on closing the other they discover that 
the affected eye is blind. The surgeon finds increased tension, 
projection forwards of the iris towards the cornea, and, generally, 
dilatation of the pupil. The lens will be transparent, and its high 
refractive power will be rendered conspicuous (as that of a dia- 
mond by its foil) by a mass of white or primrose-yellow substance 
lying behind it. This substance, when examined by the direct 
image or by focal illumination, has a homogeneous, finely granular 
aspect, and may or may not be traversed by bloodvessels. In a 
still earlier stage, before the glioma has projected into the vitreous 
chamber, it may be seen as a patch or patches on the retina; and 
the unaffected portions of the latter may retain vision. The visible 
growth of the white or yellow patches, and the invasion of por- 
tions previously unaffected, would leave no doubt with regard to 
the nature of the disease. Ina later stage, as the tension of the 
eyeball increases, pain and inflammatory reaction are produced ; 
and the disease, like sarcoma, if not cured by timely removal, 
spreads along the optic nerve and tract to the brain, and destroys 
life either as intracranial cancer, or by the projection of a bleed- 
ing fungus from the enormously enlarged and distended eyeball. 

The only treatment of either [choroidal] sarcoma or retinal 


1 [This can occur only when the choroidal tumor happens to be developed in the 
region of the macula lutea, and even then the stage of distorted vision must soon 
give place to a stage in which loss of central vision will be the most marked symp- 
tom. ] 

2 [Almost always retinal glioma occurs in very young children ] 
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glioma which affords the smallest prospect of success is complete 
removal of the eyeball, performed before the growth has either 
perforated the outer tunics, or has made its way into the optic 
nerve. In many cases it is said to have returned after removal ; 

but in these I doubt whether the conditions above stated were 
fulfilled. I removed an eye containing a glioma, in December, 
1862, from a boy who was then three years old, and who is still 
living and well, with no appearance of any return of the disease, 
and another from a child two years old, about fifteen months ago, 
with the same good result. Ina third case the parents removed, and 
I have been unable to trace them, but there was no return three or 
four months after the operation. ‘I have mentioned a fourth, 
which is particularly instructive as regards the question of recur- 
rence, In a communication to the Clinical Society, which is pub- 
lished in the seventh volume of the “Transactions.” The history 
there related is as follows: 

“ The patient, then a male infant three months old, was brought 
to the South London Ophthalmic Hospital, and came under the 
care of Mr. Spencer Watson. Both eyes were absolutely blind, 
and both retinee were studded over with white patches of a sus- 
picious aspect. Mr. Watson asked me to see the case, and we 
advised that one eye should be removed for examination. This 
was done, the right eye being selected for the purpose; and it was 
submitted to the committee on morbid growths of the Pathological 
Society. That committee reported that the patches were gliomata, 
and we advised the removal of the second eye; but to this, although 
the child had made a perfectly good recovery from the first opera- 
tion, the parents would not consent. After the lapse of three 
years the child was brought to me at St. George’s Hospital, the 
left eye being red and irritable. I found that there had been no 
recurrence of the disease in the right orbit, but that in the left 
eye it was just beginning to grow and increase. I strongly urged 
the immediate removal of the left eye, thinking there was still 
.time to save life, but the parents refused to consent. A month 
later the eyeball was rapidly enlarging, and causing great pain. 
I again urged the operation, saying, that if too late to save life, it 
would at least prevent much misery. The parents again refused ; 
but, three months later, worn out by the child’s screams aud sleep- 
lessness, they brought him again, and said: ‘Do what you think 
best.’ The little patient was much exhausted, and the eyeball had 
become as large as a small orange; but as I had no certainty that 
the brain was invaded, I thought I would at least empty the orbit 
effectually. In order to save blood, I did this by means of the 
galvanic cautery, and then lined the cavity with chloride of zine 
paste. The child bore the operation well, but suryived only a few 
days; and after death a large cancerous mass was found in the 
left hemisphere of the brain, and the intracranial portion of the 
left optic nerve was infiltrated by a similar material. Two things 
were specially noticeable in the autopsy. First, that the applica- 
tion of the actual and potential cautery to the inner side of the 
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orbital wall had not produced any meningitis or other intracranial 
lesion. Secondly, that the right optic nerve had wasted into a 
mere fibrous cord, and that there was no recurrence of cancer in 
it, or in any of the structures contained in the right orbit. I 
venture to think it 1s almost sure, if both eyes had been removed 
at about the same time, or before the growths took on a state of 
activity, that the child’s life would have been preserved.” 

Before urging enucleation of the eyeball in the case of a patient 
of tender years, it is necessary to obtain all possible certainty with 
regard to the nature of the affection. The cases of glioma are 
themselves seldom met with, and the cases which simulate them 
more seldom still; but it has twice happened to me to be deceived 
in my diagnosis. In the first case the patient was a lad of seven- 
teen,' who came to me with an eye which had, he said, been failing 
in vision for a year or two, had been quite blind for two or three 
months, and inflamed and painful for a week. The conjunctiva 
was congested, the globe hard and painful, the pupil dilated. The 
ophthalmoscope was useless; but focal illumination showed a yel- 
lowish mass behind the lens, dimly visible through the turbid 
aqueous humor. On removal, the whole of the vitreous chamber 
was found to be occupied by this mass, which was even moulded 
to the back of the lens, and in which nothing but caseous degen- 
eration could be discovered by the microscope. The second case 
has been related at page 806; and in this it was found that the 
yellowish-white deposit within the eye consisted only of a thick 
layer of inflammatory lymph exudation, lying upon, and com- 
pletely covering, the posterior surface of the lens. 

In neither of the foregoing cases, nor in some of which I have 
read, and in which the intraocular mass proved after removal to 
be tuberculous, did the erroneous diagnosis lead to improper treat- 
ment. Perhaps, indeed, the diagnosis under such circumstances 
should be described as incomplete rather than as erroneous. In 
each instance the eye was irrecoverably destroyed as an organ of 
vision, and was occupied by a neoplasm, the precise nature of 
which could not be ascertained prior to removal. It was, there- 
fore, the duty of the surgeon so to act as to secure, even on the 
worst supposition, the greatest attainable amount of security for 
the patient ; to whom the only ill-result of enucleation, if ill-result 
it can be called, was the possession of a stump composed of mus- 
cles only, on which to place an artificial eye ; although a stump 
containing a remnant of the eyeball, and thus possessing greater 
mobility and holding power, might have been left with safety. 
The consequences of ‘leaving a glioma, under the impression that 
it was either lymph or tubercle, would, of course, be fatal ; and it 
may, therefore, fairly be said that the patient, when certainty 18 
unattainable, should receive the benefit of doubt in the shape of 
all the protection which art is able to afford, that is to say, by 


1 [A tumor of the fundus of the eye in a patient of this age is almost always a 
choroidal sarcoma. ] 
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early enucleation of the ey reball. In performing the operation it 
is necessary to remember that a glioma, even when it has passed. 
through the lamina cribrosa, may not have traversed the whole 
length of the orbital portion of the optic nerve. For this reason 
itis desirable, in every instance of suspected mista to divide 
the nerve at the very apex of the orbit, and not, as would be done 
otherwise, close to the sclerotic. The division may be effected by 
an ordinary probe-pointed tenotomy knife, passed along the outer 
surface of the eyeball till it rests on the nerve, and then carried - 
back, guided by the nerve, to the selected point, when its edge 
should be turned downwards and the section completed. 

The last of the retinal changes that calls for special description 
is the absorption or disappearance of the pigmented layer of pave- 
ment epithelium, which is in immediate juxtaposition with the 
choroid, and which, until recently, was described as forming part 
of that membrane. — It is impossible to tell whether the epithelium 
is itself disorganized, or whether it has only lost its contained pig- 
ment; for the resulting appearance is but the negative one of 
transparency, by which the choroidal structure is rendered visible. 
It has already been stated that in the light eyes of fair people the 
pavement epithelium which forms the external retinal boundary 
is not pigmented, or is pigmented only sparingly ; so that in such 
eyes the choroidal vessels can always be seen, and can be readily 
identified by their almost uniform width, their approximately 
parallel course, their pinkish color, and their position in a plane 
manifestly more distant than that of the vessels of the retina. In 
dark eyes, on the contrary, the pigment of the epithelial layer con- 
ceals the choroidal vessels entirely, and gives a uniform brownish- 
red color to the surface. In persons past the decline of life, in 
whom the choroid was originally covered in this way, it not un- 
frequently becomes plainly visible; although certainty that it was 
once concealed is afforded by the fact that the choroidal stroma is 
still rich in pigment, which fills the interspaces between the ves- 
sels, and produces a general effect of nearly parallel striation be- 
hind the retina, the vessels appearing as reddish or orange-colored 
strie, the pigmented interspaces as brown strie. We see this ap- 
pearance in many eyes about which we are consulted only on 
account of presbyopia, or of some trivial external disorder, and 
can hardly look upon it as a morbid change, but perhaps more 
properly as a senile one. It is often conspicuous in presbyopic 
eyes, and in we eyes of elderly people suffering from chronic glau- 
coma or from atrophy ; but Iam not aware “of any facts which 
enable us to decide upon its precise significance, or to eall it any- 
thing more than a form of degeneration, which is probably more 
frequent when there is also some more distinct and recognizable 
perversion of the ocular nutrition. 

It seems proper in this place to notice a condition of the retina 
which is not a morbid change, although it may easily be mistaken 
for one. In the normal] eye, as already mentioned, the nerve-fibres 
leave their sheaths at the lamina cribrosa, and only the uncovered 
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axis-cylinders pass through that structure to form part of the an- 
terior layer of the retina. In a few cases a larger or smaller num- 
ber of the axis-cylinders carry their sheaths with them ; and these 
sheaths extend to a greater or smaller distance from the margin of 
the disk, which then appears to be surrounded by an opaque 
white border, or to send out opaque white processes from certain 
points of its circumference. The character of the formation is 
recognizable by the fact that the whiteness buries and conceals 
the blood vessels, and that it terminates on the retina in a distinct 
fibrillation, like the hairs of a brush, never with a sharply defined 
border. An analogous condition exists naturally in rabbits; but 
in the human subject it is very uncommon, and in the cases which 
I have seen it has been confined to one eye only. Asa rule it 
does not impair vision, and is only discovered accidentally ; but in 
the only case I have met with in which the border was complete, 
the malformation was associated with amblyopia and strabismus. 
The length of the sheathed portion of the fibres seldom exceeds a 
single diameter of the optic disk; and the condition, it need hardly 
be said, is irrernediable. 

The acute diseases of the choroid have already been mentioned in 
connection with those of the iris, and they are usually attended by so 
much turbidity of the media, that the changes which they produce 
are almost entirely concealed from view. The chronic diseases, 
which become the. subjects of ophthalmoscopic investigation, are 
various forms of inflammation, usually followed by atrophy, and 
atrophy which occurs without any obvious antecedent. The inflam- 
mations of the choroid may be either ditfused generally over the 
membrane, or disseminated in distinct dots or patches, or confined 
to some single limited area. They produce, in the first instance, 
effusion; which is recognized to be choroidal by its position behind 
the retinal vessels, which pass over the part which it occupies with- 
out being distorted or concealed, or in any way altered in aspect 
except by some new effect of color contrast. As the effusion is 
absorbed, the affected portion of choroid generally shares its fate, 
and disappears entirely, leaving behind a white patch, which is the 
glistening surface of the sclerotic, rendered visible by the removal 
of the previously intervening vascular tissue. Such patches are 
commonly surrounded by a border of black pigment, and present 
a very striking effect. The disseminated form of choroiditis 1s 
often congenital, or occurs in early infancy; and children are 
brought for advice in whom the fundus of the eye retains its 
natural redness as a general background, but is strewn over with 
an abundance of small white circular patches, each bordered with 
black. In the more diffused form the variegation is more uni- 
versal, and different stages of the disease may frequently be found 
coexisting ; in some places recent effusion; in others partial atro- 
phy of the choroid, with some of its larger vessels remaining, and 
the sclerotic eleaming through the attenuated network; in others 


o 
complete atrophy; while an abundant pigmentation is scattered 
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upon the entire surface, and the vessels of the retina pursue their 
unbroken course over all. In a great majority’ of examples, 

choroiditis is plainly a manifestation of syphilis; and 1t sometimes 
spreads by continuity to the retina, and involves that structure in 
the common ruin; in which case the vessels of the retina would at 
some period be concealed, and would eventually become atrophied. 

More frequently it stops short of the destruction of vision, but 
leaves it much and permanently impaired. The appearances pre- 
sented are infinitely various, according to the extent of surface 
invaded, the number and distribution of the patches, the stage of 
the disease, and the amount of the pigmentation. 

AS regards any patch in which atrophy is complete, or even far 
advanced, chronic choroiditis must be looked upon as being wholly 
beyond the reach of remedies; and we meet with many cases in 
which the storm has spent its force, in which the mischief is done, 
and in which nothing remains but to utilize, as carefully and as 
much as possible, the amount of vision which has been preserved. 
But whenever ophthalmoscopic examination discovers, in any part 
of the fundus, a patch of recent effusion, then we may be sure that 
an insidious morbid process is still going on, and we shall often 
succeed in stopping it by functional rest of the eyes, careful local 
depletion by Heurteloup’s leech or otherwise, and a well-managed 
and persevering antisyphilitic treatment. In some of these cases 
I have given the perchloride of mercury for many consecutive 
months, not only with much benefit as far as the local malady was 
concerned, but also with much benefit to the general health and 
condition of the patient. Even if a syphilitic origin were in any 
case not only unproven, but unlikely, L should still feel my way ~ 
with the same kind of treatment, not knowing what else could be 
substituted for it with advantage, unless some perfectly plain indi- 
cation were afforded by other symptoms. As in pigmentary retin- 
itis, the true analogues of choroiditis are probably to be found in 
diseases of the skin; and I cannot deny that choroiditis may be of 
a non-syphilitic as wellas of a syphilitic character. With the 
latter, however, [ am very familiar, while of the former I have 
seen at most only a few uncertain examples. 

The most common form of non-inflammatory atrophy of the 
choroid is that which is seen in connection with high degrees of 
myopia. In such cases, when the optic disk is looked at in the 
inverted image, it appears large, notwithstanding that the effect 
of myopia is to enlarge the field of the inverted image, and to 
diminish the size of its details. On closer inspection, it is seen 
that the apparent magnitude of the disk is due to an irregular 
band of encircling sclerotic, rendered visible by atrophy of the 
choroid which was once in front of it. The true nerve-disk will 
be found as a small cirele, looking reddish-gray by contrast with 


1 [We should say, rather, in a great number of cases, although probably not in a 
majority. | 
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the white sclerotic, and sometimes placed at the side of the patch 
of atrophy, which is then crescentic, sometimes in the midst of it. 
The retinal vessels pass over the white patch undisturbed, and are 
thrown into strong relief by its whiteness. Sometimes the border 
of the band most remote from the nerve is pigmented, as in atro- 
phy after inflammation; more often an intermediate zone of par- 
tially wasted choroid separates the band from the healthy portion 
of the membrane. Sometimes the ophthalmoscope shows that the 
sclerotic behind the atrophy is, as it were, excavated, or formed 
into a hollow, which, when present, is the expression ‘of a corre- 
sponding elevation on the outer surface of the globe. Such changes 
must have a name, and, they have received from many writers the 
somewhat alarming one of “sclerotico-choroiditis posterior,” which 
implies, I presume, that the sclerotic is supposed to be softened 
and weakened by inflammation before it projects outwardly, and 
the choroid before it undergoes wasting. I regard these changes 
as being the natural and almost purely mechanical results of the 
tension exerted upon the posterior pole of the eyeball by the in- 
ternal recti muscles, in producing and maintaining the degree of 
convergence necessary for binocular vision with unaided myopic 
eyes; and [ think they would scarcely ever be produced if myopic 
children were constantly made to wear proper spectacles, on prin- 
ciples which will hereafter be laid down, and to keep their work 
at a distance. Sometimes, I believe, inflammatory changes may 
supervene upon the muscular tension, and may add to its effects ; 
but I regard the inflammation as a purely secondary phenomenon. 
When present, and recognizable by infiltration or effusion in the 
choroid around the wasted band, it should be treated by func- 
tional rest, by relaxation of the ciliary muscle by atropine, by 
local depletion, local cold, and such internal medication as the 
state of the patient may require; sometimes, doubtless, if there is 
high tension of the globe and impairment of sight, by iridectomy. 


But these measures should be regarded as being addressed only 


to the cure of a temporary condition ; and when the inflammation 
has been subdued and the eyes have been sufficiently rested, the 
first care of the surgeon should be to provide, by carefully ar- 
ranged spectacles, for their renewed use under more favorable con- 
ditions than before. 

Another form of choroidal atrophy, much less common than 
the foregoing, and of which I have only met with two or three 
examples, may perhaps be described as interstitial. In the cases 
to which I refer, the pavement epithelium of the retina was trans- 
parent, and the chorio- capillaris had in great part disappeared, 
leaving the coarser stroma clearly visible. In this stroma many 
of the vessels had become impervious, and looked like dried 
threads or cords, and the stroma pigment had also been removed, 
so that the spaces between the vessels seemed unoccupied. The 
external layer of stroma pigment remained, concealing the scle- 
rotic; and the retinal vessels were plainly visible. The field of 
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vision was much contracted, the acuteness of vision much im- 
paired. I am not acquainted with any published description of 
this state, but a drawing somewhat resembling it 1s given in Fig. 
80, Plate XVIG of Jdger’s Ophthalmoscopic Hand- Atlas. 

There are a few other morbid conditions of the choroid, of little 
practical importance. Tubercle has been detected in it by several 
observers, chiefly in cases of acute general tuberculosis. It may, 
as alr eady stated, be the seat of sarcomatous growths; and it 
may also be the seat of growths of a benign character. Tt may, 
together with the retina, be separated from the sclerotic by effu- 
sion; and it is subject to hemorrhages, which may be detected 
by their color, and by being distinctly subretinal in position. It 
may be entirely pigmentless, as in albinoes; and it may be in part 
congenitally absent. In such cases the gap is usually continuous 
with a coloboma of. the iris, and extends from the latter to the 
margin of the optic disk. 

The disorders mentioned in the present chapter, when they pro- 
duce extinction of sight, would all have been included, five-and- 
twenty years ago, under the general term of Amaurosis ; that 
term being used to denote, in the words of Walther’s familiar 
definition, “ Jener Zustand, bei welchem der Kranke nichts sieht, 
aber der Arzt auch nichts.” There still remain varieties of im- 
pairment or loss of sight which cannot be described in any other 
manner, although they may generally be attributed, with more or 
less probability, to some central nerve-lesion which produces no 
manifest effect upon the eye. Hemiopia, or loss of a lateral half of 
the field of vision, sometimes occurs as a temporary affection, and 
is then probably a result of disturbance of the intracranial circula- 
tion. Sometimes it occurs in a permanent form, although no 
changes in the retina or optic nerve can be discovered ; and then its 
causes, unless revealed by other symptoms, can only be matters of 
conjecture. Persons in whom the fundus of the eye is apparently 
healthy will sometimes profess to be totally blind—sometimes to 
have only very defective vision; and such professions, when they 
are made by those who claim damages on account of sonie railway 
or other accident, can hardly be scrutinized with too much eare. 
It would be so irksome and difficult to simulate total blindness that 
generally, in cases of malingering, the subject is content to have 
lost the sight of one eye entirely, or that of both partially. In pre- 
tended monocular blindness the cheat may generally be discovered | 
by placing a prism, with its edge upwards or downwards, before 
the avowedly sound eye, when ‘the gaze is directed to a lighted 
candle three or four yards away. “Tf double vision is thus pro- 
duced, the imposture is at once revealed. The same test may be 
applied by letting the person look into a stereoscope, of which the 
glass corresponding to the avowedly sound eye has previously 
been blackened inside, so that if he sees anything at all he must 
see it with the other. When vision is only said to be impaired, 
the surgeon must form his conclusions chiefly from the coherence 
and consistency of the narrative; and by ascertaining whether 
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the degree of impairment is the same however and whenever 
tested, and whatever may be the distance of the object. In such 
an investigation a variety of test types will be useful; and if the 
acuteness of vision at fifty yards is expressed by a different frac- 
tion from that of the acuteness at twenty yards, reasonable ground 
for suspicion will be afforded. It is hardly necessary to say that 
a practitioner, in investigating such a case, should never betray 
suspicion unless he can convert it into certainty, and that he 
should never suffer himself to overlook, in his examination of the 
eyes, any evidence of central nerve-lesion which may be afforded 
by other organs. 
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AuLtTHouGH, from the position of the eyeball with regard to the 
projecting margin of the orbit, and with regard also to the ocular 
muscles, the eyelids, and the cilia, it seems to be more sheltered 
from injury than any other exter nal organ of the body, it is yet, 
by reason of its exceptional vulnerability, perhaps more lable to 
be injured than any other. The bruises, cuts, or punctures, which, 
if they were inflicted elsewhere, would scarcely excite the atten- 
tion of the recipient, may easily destroy sight when they are in- 
flicted upon the eye; and even particles of dirt, which would rest 
unnoticed upon any other part of the surface, produce, in the eye, 
the most lively irritation. The attention of surgeons is daily 
called to accidents which come under one or other of the foregoing 
heads; and which derive their whole importance from the locality 
that is atlected by them. 

Contusions or blows, inflicted by some substance which can 
neither cut nor penetrate, may produce rupture of intraocular 
bloodvessels; rupture of the zonule of Zinn, with dislocation of 
the lens; rupture of the capsule of the lens; detachment of the 
retina; rupture of the choroid; separation of a portion of the 
iris trom its ciliary attachment; and stretching or absolute rupture, 
of the sclerotic; while, in some cases, two or more of these forms 
of injury may be combined. Rupture of intraocular bloodvessels 
occurs, of course, as a complication of many other and more serious 


lesions ; but when it occurs alone the blood is generally poured 
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into the anterior chamber; from whence, if no further harm has 
been done, it disappears by absorption within a very short period 
of time. I have frequently seen patients in whom the anterior 
chamber has been half filled with blood after a blow, and in whom, 
three or four days later, no vestige of any injury was discoverable. 
Rupture of the zonule of Zinn, and dislocation of the lens, may be 
in like manner harmless, if the capsule of the lens remains un- 
broken, and if the dislocation is into such a position that no pres- 
sure is exerted upon the iris. [am acquainted with a patient who 
has been all his life myopic in a very high degree, who became the 
subject of cataract in both eyes, who was very nearly blind, and 
was about to undergo the operation of extraction. While walk- 
ing one day in the Euston Road he fell down, and the shock rup- 
tured the zonule in one of his eyes, and displaced its opaque lens 
into the vitreous. On rising to his feet, he discovered that he was 
eured of his blindness; for “his myopia supplied the place of the 
convex glass usually required after loss of the lens, and he saw the 
streets and the passengers better than he had ever seen them. be- 
fore. For along time afterwards he was able, by stooping for- 
wards and shaking his head, to bring back the cataract into the 
axis of vision; but it subsided again as soon as he resumed the 
erect posture. The accident had, in fact, performed for him the 
old operation of “couching,” without inflicting any external 
wound; and, probably for this reason, it was not followed by any 
of the disasters to which couching so commonly gave rise. When 
a displaced lens which is not opaque presses upon the iris, or when 
it passes partially or entirely through the pupil, it must necessa- 
rily be highly disturbing to vision, and it is almost sure, at no dis- 
tant time, to excite inflammatory symptoms which can only be 
relieved by its removal. 

Rupture of the capsule of the crystalline lens, by admitting the 
aqueous humor to the lenticular substance, causes traumatic cata- 
ract, the consideration of which will fall more naturally under the 
head of similar injury by direct puncture. 

Detachment of the retina by concussion I have seen once only, 
in the case already mentioned in which Von Graefe’s treatment 
by laceration was not followed by any beneficial effect. Of rup- 
ture of the choroid, with stretching of the sclerotic, the two follow- 
ing cases are examples: 

“A boy eight years of age was brought to the South London 
Ophthalmic Hospital, having sustained a blow on his right eye 
from a cricket bat a few days previously. The lids must have 
closed instinctively as the bat approached them, and the chief 
force of the blow must have been received by the margin of the 
orbit. The pupil of the injured eye was dilated to the widest 
possible extent, so that only a narrow ring of iris was visible, and 
its accommodation was entirely paralyzed. With a lens of - 50, 
placed in front of a metal diaphragm with a small aperture, normal 
distant vision was restored ; showing the existence of ;',th of total 
hypermetropia; and with a lens of + 12, together with the same 
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diaphragm “brilliant” type was read easily in the hand. The 
ophthalmoscope revealed, just below the optic disk, a large cres- 
centic rent in the choroid , through which the white sclerotic was 
visible. In the other eye, the margin of the choroidal foramen 
was richly pigmented ; and in the affected one the pigment in the 
same position appeared to have been disturbed, and, as it were, 
scattered, by the shock. The blood which must have been poured 
out at the rent had been absor: ed; and, with the exceptions men- 
tioned, the fundus was of natural aspect. The extract of Calabar 
bean produced partial and incomplete contraction of the pupil, the 
temporal side of the iris remaining unaffected, the nasal side being 
slightly influenced, and for a short time only. It was manifest 
that the force of the blow had spent itself on the posterior pole of 
the eyeball by contre-coup, and that not only was the choroid rup- 
tured, but that the ciliary nerves were also torn through or injured, 
probably at their point of entrance into the globe. The applica- 
tion of Calabar bean was continued for a considerable time, but 
without improvement; and a wide zone of choroid around the 
disk became gradually atrophied, the eye at the same time be- 
coming myopic, but with little impairment of vision. I lost sight 
of the boy about a year after the injury; but at that time he had 
M = ,,as tested by the erect ophthalmoscopic image, and his 
muscle of accommodation was still paraiyzed. I inferred that the 
vascular supply of the posterior pole of the sclerotic must have 
been diminished by the hurt, and that the consequent impaired 
nutrition of the membrane allowed it to yield to the compression 
of the muscles, and so produced the myopia. 

A young gentleman, aged about eighteen, consulted me early 
in 1878, with this history: Three weeks previously he had been 
following a friend along a narrow path in a plantation, and they 
were both slashing at the young trees with their walking-sticks. 
My patient received a blow on his right eye, which gave him such 
acute pain that he fell to the ground. He believed that the blow 
was inflicted by a twig which his companion had struck off; and 
this gentleman felt sure that it had not been inflicted by his walk- 
ing-stick, both on account of the distance between his friend and 
himself, and also because no shock had been communicated to his 
hand. There was no external wound, but the anterior chamber 
was filled with blood, and vision was for the time abolished. The 
patient was attended by Dr. Falls, of Bournemouth, who _pre- 
scribed rest, atropine, and cooling applications. In a few days 
the blood disappeared and the sight returned, but was said to be 
still “dim,” and it remained in the same condition until I saw the 
case. The appearance of the eye was quite natural, and the pa- 
tient, on covering the other eye and looking about the room, said 
that he could see, but not clearly. He had not tried to read, but 
on putting test ty pes into his hand I found that the injured eye 
was myopic, and that he could read “brilliant” type by bringing 
it within about seven inches of the cornea. A concave lens of £ 
removed the dimness, and restored his distant vision to the nor mal 
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standard. His left eye was emmetropic; and, as he was a sports- 
man and a rifle-shot, he was able to say positively that the right 
eye had not been short- -sighted before the blow. ‘The ophthalmo- 
scope discovered a large crescent of visible sclerotic, like the or- 
dinary myopic crescent, only situated at the upper border of the 
disk instead of laterally ; and over this crescent the choroid was 
absolutely wanting. As far as I could make out, it had been de- 
tached by contre coup, and the sclerotic distinetly bulged back- 
wards at the same time. Fearing that further changes might 
take place, I noted very carefully the size and position of the ap- 
pearances, and directed the patient to rest his eyes absolutely for 
two or three months. In order to carry out this prescription, he 
took a yacht voyage; and I did not see him again for ten weeks. 
The conditions were then unchanged, the degree of myopia and 
the acuteness of vision were the same, the crescent was unaltered 
in appearance, and there was no indication of choroidal atrophy. 
I told him he'might safely resume studies which the accident had 
interrupted, and that he might use a concave glass when the right 
eye was required for distant objects. He was to see me again if 
vision became at all impaired ; and, as he bas not done so, I pre- 
sume that all is well with him. 

Such cases as the foregoing are but seldom met with, for the 
obvious reason that they can only be produced by the application 
of a nicely graduated amount of force, sufficient to do so much 
and no more. Complete rupture of the ‘sclerotic is a common con- 
sequence of a blow from a fist, and it usually occurs either within 
or close to the ciliary circle, and between the insertions of the 
superior and external recti muscles. In this position the rupture 
is liable to implicate bloodvessels of considerable size, especially 
the veins contained in Schlemm’s canal, and the hemorrhage from 
them often fills the anterior chamber, concealing other injuries 
from view, and, for the time at least, being itself sufficient to de- 
stroy vision. .A blow which ruptures the sclerotic will genera ally 
dislocate the lens, and will often drive it out through the opening 
the conjunctiva yielding also in some instances, and the lens being 
then eutirely expelled; while in others it is found beneath the 
unbroken conjunctiva, either ly ing in the lips of the wound, or at 
some little distance from it on the sclerotic. More or less of the 
iris is under such circumstances forced into the rent, or is some- 
times torn away and removed entirely; and more or less of the 
vitreous body must necessarily follow the lens. When a large 
part of the contents of the eyeball has been thus expelled, the ves- 
sels of the choroid are almost always injured at the same time, 
and bleeding takes place into the vitreous cavity. The conditions 
may therefore vary, from a mere subconjunctival tear in the scle- 
rotic to complete disorganization of the globe. 

Incised wounds are not very frequent; and are generally pro- 
duced by fragments of glass, as by the bursting of a bottle. ‘he 
elasticity of the tunics may prevent any deep penetration by such 
fragments; and I have seen several instances of a clean. cut which 
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had divided the cornea completely, while both the iris and the 
crystalline lens had escaped unhurt. In other instances the iris 
has been cut through and the capsule of the lens opened, so that 
the external wound was complicated by internal hemorrhage and 
by traumatic cataract. An incised wound is generally less de- 
structive than one produced by contusion ; but its importance and 
results must depend entirely upon its magnitude, and upon the 
structures which it divides. 

Punctured wounds are comparatively common; and a large 
proportion of them occur to children who are engaged i in loosening 
knots, or in undoing bootlaces, with a fork. The fork slips sud- 
denly, and one of its prongs enters the eye. Children’s arrows 
and other projectiles are also responsible for a considerable aggre- 
gate of damage of this kind. Among adults, the most frequent 
sufferers are farm laborers, employed in trimming or binding down 
hedges, or gamekeepers when passing through thick coppice; in 
either case the hurt being-inflicted by a thorn or by some resilient 
twig. In the great majority of instances the puncture is in the 
cornea, and it usually passes into the lens, perforating the iris or 
not, accordin xg as it falls upon the peripheral or the Poa 
region of the cornea. A simple puncture of the cornea would be 
of little moment; but traumatic cataract is always a serious mat- 
ter, and it becomes more serious still if it is complicated with a 
wound of the iris, which generally produces an adhesion very 
quickly, and so hinders the action of atropine upon the pupil. 

The most important punctured wounds, however, are those in 
which the substances that inflicted them have remained within 
the globe. Pellets of shot, fragments of percussion caps, small 
pieces of metal or glass, and sometimes even pieces of wood, may 
become lodged in this manner, and they then seldorn fail to excite 
destructive inflammation. 

In dealing with an injury of the eye, as with any of its diseases, 
the first care of the surgeon should be to ascertain all the ascer- 
tainable facts. When an injury has been received, there will gen- 
erally be a clear history of it, but this rule is by no means without 
exceptions, especially 10 comparatively trivial cases. I have seen 
many instances in which inflammation of an eye was caused by a 
foreign body, either imbedded in the cornea or lodged beneath the 

upper lid, but in which this element of the case was neither 
known to the patient nor discovered by the first surgeon to whom 
he applied. Whenever the symptoms point to the possibility of 
such a state of things, the whole of the cornea should be most 
earefully scrutinized ‘by focal illumination, and the internal sur- 
face of the upper lid and its retrotarsal fold should be examined. 
The removal of foreign bodies from any part of the conjunctiva 
never presents the smallest difficulty, but with the cornea the case 
is somewhat different. Particles of glass, coke, or metal, may be 
firmly imbedded in the corneal tissue; and then, especially if the 
patient is troublesome or unruly, it may prove by no means easy 
to extract them. TPerhaps the most difficult cases of all are those 
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in which the point of a thorn has been driven almost ‘breach into 
the anterior chamber, while its shaft has been broken off at, or 
even a little below, the outer surface of the cornea. 

It may be laid down as a general principle that a surgeon who 
does not often operate upon the eye, and who wishes to remove 
an imbedded foreign body from the cornea of a sensitive person, 
will save both time and pain by placing the patient in the recum- 
bent posture, separating the lids with a speculum, and fixing the 
eye with conjunctival forceps. In the case of children it is better 
to give an anesthetic in the first instance. If these precautions 
are neglected, half the epithelium of the cornea may be scraped 
off in ‘painful and fruitless attempts, and the foreign body left 
imbedded after all. With a practiced operator such precautions 
are [generally] unnecessary; and the patient may be seated in a 
chair, with the surgeon either seated opposite to him, or standing 
behind him and receiv ing his head upon his chest. If the latter 
position is chosen, an assistant to depress the lower lid will usually 
be required. 

A large number of the foreign bodies most commonly met with 
in the eye, such as the wing-cases of minute coleoptere, or the 
bits of cinder picked up in ‘railway travelling, seldom enter the 
corneal tissue, but are only adherent to the epithelium. In all 
such cases they may be dislodged by a touch of any small instru- 
ment which is at hand. But when a piece of wood or metal is 
really imbedded, something more than this is required; and the 
best instrument that can be used is a very small thin silver spat- 
ula, set in an ordinary handle. Cataract needles and all sharp 
implements are to be avoided, because they scratch the surface at 
every unsuccessful attempt, and thus occasion much pain. The 
spatula is free from this objection, and it should be fine enough to 
be used as a lever or elevator, by being insinuated beneath one 
corner of the fragment, so as to tilt it out of its bed. When the 
iris is of dark color, and the fragment small, the latter may be 
difficult to see, excepting when the light falls upon it at some 
given angle ; and in such cases I generally operate by focal illu- 
mination, getting an assistant to control the eyelid and to concen- 
trate the light upon the right spot, while I take a magnitying 
lens in one hand and the spatula in the other. In this way it is 
often possible to discover at once which side of the foreign body 
is most elevated, or most open to attack, and to succeed at the 
first endeavor. At the South London Ophthalmic Hospital, which 
is near Messrs. Maudsley & Ficld’s iron works, we see a large 
number of imbedded fragments. In such establishments there is 
usually a foreman, or some other person of reputed skill in remoy- 
ing such intruders, who is appealed to in the first instance; so 
that only those cases come to the hospital which present difficul- 
ties that he has found to be insuperable. 

In dealing with iron fragments, especially if they have been 
imbedded for a day or two, the operator may sometimes be de- 
ceived as to their presence, and may continue his manipulations 
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after they are removed. The reason of this is that iron stains the 
tissue, or Jeaves a minute portion of brown oxide behind it. 
Hence, if a fragment has once been fairly touched, the place 
should be examined with a magnifying glass before a second at- 
tempt is made; and it will often be seen that the original appear- 
ance 1s deceptively imitated by a stain at the bottom of the exca- 
vation which the substance occupied. This stain is, I believe, 
always annular: and I find that it is quite unnecessary to attempt 
to remove it. When the lens shows me a little brown ring round 
a pellucid centre, I am satisfied that enough has been done, and 
that any remaining film of oxide will be cast off by the tissues in 
the course of a few hours. 

For the extraction of deeply imbedded and broken thorns, there 
is no better plan than that suggested, many years ago, by Mr. 
Dixon. He made an incision with a cutting needle through the 
periphery of the cornea, introduced a small spatula through the 
wound, and by its means protected the iris and lens, and supported 
the thorn from within, whilst it was tilted out by means of a 
needle used externally by the other hand. 

When a fragment has been removed from the cornea, the 
wound or abrasion which is left behind will often be extremely 
sensitive, on account of the exposure of the corneal nerves by the 
loss of the surface epithelium. In order to allay this sensitiveness 
there is no application so useful as castor oil, a large drop of which 
may be placed within the lower lid, and suffered to diffuse itself 
over the eye. The same application will be equally beneticial 
when the cornea has been accidentally scratched ; and its action 
seems to be essentially mechanical. It may be repeated as often 
as necessary ; and when there is much irritation the castor oil 
may be made a vehicle for atropine. Four grains of the sulphate 
may be readily dissolved in an ounce of the oil by the aid of heat ; 
and this compound, whenever atropine is indicated in traumatic 
cases, is to be preferred to a watery solution.’ 


1 [Sulphate of atropia is not soluble in castor oil, even at the temperature of 
boiling water. At the boiling-point of the oil, at which it begins to undergo de- 
composition, solution takes place, but the oil acquires somewhat acrid properties. 
The alkaloid atropia is very soluble in alevhol, and pure alcohol is perfectly mis- 
cible with castor oil in all proportions. One grain of atropia requires for its 
solution about a minim of hot absolute aleohol. and this solution may be mixed, 
while still hot, with any desired quantity of the oil. The alcohol may then be 
expelled by exposure of the oily solution for a short time to the temperature of a 
hot-water bath. Atropia is also readily soluble in ether, and the solution as- 
sumes asyrupy or oily consistence, by spontaneous evaporation of the ether. In 
this syrupy or oily state it may be mixed with castor oil, or with any bland oil, or 
with lard to form an ointment. 

We have made pretty free use of a solution of atropia in castor oil during the 
past two years, and have thought it especially applicable to cases of painful abra- 
sion of the cornea, attended with spasmodic contraction of the pupil. It seems also 
to offer a positive advantage over the watery solution of the sulphate, in the fact 
that it does not readily pass with the tears into the puncta, and so into the nasal 
passages, and consequently is less liable to give rise to constitutional effects, such 
as flushing of the skin, dryness of the throat, ete. On this account we often pre- 
scribe it (of the strength of four grains to the ounce) in iritis, and it is the fourm in 
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If a foreign body has passed through the cornea and entered 
the anterior chamber, it may either be lying loosely in the cham- 
ber, or it may be sticking j in the iris, or lodged in the crystalline 
lens, or it may have passed through the lens into the vitreous, or 
it may even have passed out of the eye. The two first conditions 
are very casily dealt with. 

A foreign body loose in the anterior chamber should be at once 
extracted, or should be extracted as soon as the closure of the 
wound of entrance has permitted the chamber to refill. An in- 
cision of sufficient size should be made just within the corneo-scleral 
junction, as near as possible to where the fragment is lying, so 
that the latter may either escape with the first outflow of the 
aqueous humor, or may be carefully taken hold of with forceps and 
gently withdrawn. If the foreign body is sticking in the iris, no 
attempt should be made to remove the former alone, but the piece 
of iris containing the fragment should be itself drawn out, and 
excised as in ordinary iridectomy. An attempt to remove only 
the foreign body would be likely to lacerate the iris and to excite 
inflammation, or to produce prolapsus, which would render: ex- 
eision of the prolapsed portion necessary. 

The lodgment of any extraneous substance in the crystalline 
lens will produce traumatic cataract, by which, in a short time, 
the intrnder may be completely concealed. In young subjects the 
wounded lens soon becomes diffluent, and a foreign body might 
then sink to the bottom of the capsule, or might escape from it 
and fall either into the anterior chamber or behind the iris. In 
persons past middle life, in whom the central portion of the lens 
is too firm to be broken down by the contact of the aqueous hu- 
mor, a foreign body may remain imbedded in the nucleus, and 
may only be discovered after extraction of the cataract. At St. 
George’s Hospital I lately extracted a cataract from the left eye 
of a robust farm-laborer, sixty years of age. The hard nucleus, 
after it had lain for a few minutes upon a table, underwent sepa- 
ration into two hemispheres, like those of a split pea; and fur- 
ther examination revealed the presence of a morsel of iron between 
them. The patient, on being questioned, said that he had been 
present at the bursting of a steam-boiler a few weeks before he 
discovered that the sight of the affected eye had failed; that 
other persons were much hurt by the explosion, and that he was 
busy attending to them, and did not know that he himself had 
been struck. There can be little doubt that the piece of iron 
must have entered his lens at that time. The case shows, what 


which we generally dispense atropia to out-patients in hospital practice. For 
use by the patient it may be prescribed of the strength of from one-eighth of a 
grain to one grain to one drachm of oil; for use by the surgeon himself it may be 
made as strong as four grains to one drachm: a very small drop, such as may be 
taken up by the head ofa small pin, is sufficient for a single application. In cases 
_ of exuberant papillary granulations of the upper lid, with inflamed cornea and ex- 

cessive flow of terrs, we have applied it to the eranulated surface of the lid, taking 

care first to absorb any moisture by a bit of soft linen rag. See Trans. Am, Oph. 
Soc., 1875, page 255. | . 
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might have been inferred, that a foreign body may remain in the 
substance of the lens, where there are neither nerves nor bloodves- 
sels, without exciting irritation, or doing any further mischief 
than to produce opacity ; while there is ample experience to prove 
that no other part of the eye is equally tolerant. A foreign body 
which passes by the lens, or which passes through it, and in either 
ease finds a lodgment elsewhere in the eye, is almost certain, 
sooner or later, to set up destructive changes. It is perhaps best 
that these should appear sooner rather than later; so that the 
patient may not be lulled into a false security. 

Mr. A consulted me on the 22d of October, having been 
struck on the left eye, on the previous day, by a fragment of gun- 
metal flying from a lathe. He said that he had been conscious of 
the impact, but had felt no subsequent inconvenience, except that 
wherever he looked he saw “ black balls rolling about.” There 
was scarcely any hyperemia, little impairment of vision, and no 
manifest wound. A careful scrutiny of the cornea, by focal illu- 
mination and a magnifying lens, discovered a minute black speck, 
surrounded by a narrow zone of faint haziness, close to the mar- 
gin, and about the middle of the lower and inner quadrant, the 
appearances being scarcely discoverable against a background of 
blue iris No mark or opening could be found in the iris itself’; 
but, on dilating the pupil, the portion of iris corresponding to the 
mark was less acted upon by atropine than the rest, and there 
was a spot of opacity, at the corresponding part of the lens, from 
which three obtuse opaque strive radiated along the posterior as- 
pect towards the centre, but did not reach it. The ophthalmo- 
scope showed several small masses of coagulum floating 1u the 
vitreous 5 and one of them, spherical, and as large as a medium- 
sized pin’s head, was hanging suspended by two fine filaments, 
which appeared to be attached near the equator in the upper part 
of the globe, and which allowed the coagulum to reach nearly to 
the lower margin of the lens. On a review of these conditions, . 
inferred that a fine spicule of metal had passed through the cor- 
nea, the iris, and the margin of the lens, and had wounded, and 
perhaps passed through, the ocular tunics in the posterior hemi- 
sphere. The black sp peck in the cornea was manitestly a stain of 
oil from the lathe; and its minuteness, coupled with the absence 
of any visible perforation of the iris, afforded sufficient evidence 
of the minuteness of the projectile. At the same time, the imper- 
fect dilatation of the pupil showed that the iris had been injured ; 
the opacity of the lens gave evidence of a wound in a corr respond- 
ing position ; and the coagula proved that some retinal or choroi- 
dal vessel must have been penetrated. The floating coagula did 
not, of course, admit of any interference; but it was a question 
whether the suspended coagulum might not inclose the projectile, 
and whether an attempt should not be made to extract it. It 
would have been easy, guided by ophthalmoscopic illumination, 
to thrust a lance-knife through the sclerotic into the vitreous 
chamber, and to seize the suspended coagulum with forceps and 
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remove it. Upon full consideration, however, I determined to 
leave it alone. The coagulum was manifestly far larger than the 
projectile, and its spherical outline led me to doubt whether it 
inclosed anything, or was anything more than blood moulded 
into that shape by the cohesion of its particles. Considering the 
traumatic cataract, [ was unwilling to add a new injury to that 
which the eye had already sustained. Atropine and rest were 
prescribed, with an anodyne to be taken in case of pain; and the 
patient was seen daily. On the 26th the pupil was fully and 
evenly dilated, the manifest traumatic cataract was stationary, 
the léns or vitreous slightly cloudy, the coagula were less defined, 
and there had been a little pain. On the 27th the media were ~ 
less cloudy, but there was increased conjunctival injection, and a 
limited iritis at the margin of the pupil in the upper and inner 
quadrant. With the ophthalmoscope T discovered a small white 
patch on the retina, above and to the outer side of the optic disk, 
and in a direct continuation of a line passing through the wounds 
of the cornea and the lens. In this patch there was a severed 
retinal vessel, and it was manifestly the part of the fundus which — 
had been struck by the projectile. An evaporating lotion was 
added to the former treatment. On the 28th the eye was more 
comfortable, the conjunctival hyperemia less, the iritis and the 
cataract stationary, vision equal to ,4,. Upon the retinal sur- 
face, a little below the seat of injury, there was a coagulum, or 
dark: body of irregular outline and doubtful character. 

During the next week the eye continued to improve daily. On 
November 7th my note-book records that the coagula had entirely 
disappeared, as well as the radiating strie of cloudiness i in the lens, 
leaving only the actual track of the wound opaque. The rest of 


the lens and the vitreous were perfectly clear. the iritis had dis- 
appeared, the conjunctival congestion was very trifling in amount, 
and “brilliant” type was easily read, by the aid of a lens to neu- 
tralize the paralysis of accommodation produced by the atropine. 
I ventured to hope that the projectile had passed out of the eye, 
to lodge harmlessly in the textures of the orbit, and that the case 
would terminate in recovery. These hopes were doomed to speedy 
disappointment; for on the 9th of November the injection of the 
conjunctiva had greatly increased, and was attended by much 
lacrymation. There was no visible internal change, and it seemed 
possible that the congestion and the flow of tears might depend 
upon vaso-motor paralysis from the use of atropine. I therefore 
directed this drug to be laid aside, and prescribed the instillation, | 
every four hours, ‘of a drop of a solution of nitrate of silver contain- 
ing two grains to the ounce. On the 11th the conditions were un- 
changed ; the nitrate of silver was abandoned, and atropine and 
| evaporating lotion were used once more. On the 12th there was 
considerable pain in the eye, with discoloration of the aqueous 
humor, and I performed paracentesis of the anterior chamber with 
much temporary relief On the afternoon of the 13th the pain 
returned in considerable severity, and continued al] night and until 
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the next morning, when I found the vitreous turbid, and advised 
and performed enucleation. On dissection of the eyeb all, a splinter 
of gun-metal, about two lines in length, and as slender as a fine 
needle, was found imbedded among the ciliary processes on the 
temporal side. It had penetrated the retina and choroid at the 
point diseovered by the ophthalmoscope, and had so nearly cut 
through the sclerotic as to produce an external projection. From 
thence it had rebounded, and lodged in the manner described. It 
was enveloped by a considerable nodule of recently effused lymph, 
which, in the centre, was already changing into pus; so that, if 
enucleation had been longer delayed, the patient would have under- 
gone suppuration of the eyeball. It was manifest, from the size 
and shape of the splinter, that it could not have heen contained 
either in the suspended coagulum or in that seen near the retinal 
wound ; so that any ¢ attempt to extract either of these by an opera- 
tion would not have been productive of advantage. 

Among the instances in which the inflammation produced by an 
imbedded fragment has been long delayed, | may mention one in 
which a patient came to me with an early stage of insidious iritis. 
It was part of his history that he had been wounded in the affected 
eye, fourteen years previously, by a fragment of a percussion cap, 
and that this fragment was seen lodged i in the iris, and was left 
there in the hope that no harm would arise from its presence. 
During all the interval which had elapsed, this hope had been ful- 
filled ; “but when I saw the case the ophthalmoscope showed a hole 
in the iris, and rendered it manifest that the morsel of copper had 
fallen from the place which it had so long occupied. The iritis 
passed into cyclitis, which imperilled the other eye. I performed 
enucleation, and found that the tiny piece of metal had fallen 
down upon ‘the ciliary processes, and had excited the destructive 
inflammation which supervened. Mr. Soelberg Wells has recorded 
an instance in which a piece of metal could De seen imbedded in 
the retina. Since his account was published, and eight years after 
the injury, this piece also set up inflammation, by which removal 
of the eye was rendered necessary. 

In considering the treatment of any case of injury to the eyeball, 
the first question which the surgeon has to ask himself is: “« Does 
this menace the safety of the other eye by sympathetic ophthal- 
mia?” It must be remembered that a serious injury can never 
leave more than imperfect vision, and that sympathetic ophthal- 
mia, although it may be prevented by enucleation, can seldom, if 
ever, be cured. When, therefore, there is any serious risk of its 
occurrence, it is obviously improper to seek to save a damaged eye 
at the probable, or even the possible, cost of the loss also of the 
sound one; and the patient should from the first be told that his 
only safety is in enucleation. In the great majority of cases, 
although not, I think, by any means invariably, sympathetic 
ophthalmia i is ushered in by some feeling of irritation in the unin- 
jured eye, by impairment of its power of accommodation, and by 
a sense of strain or weariness when it has been used. In dealing 
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with an intelligent and cultivated patient, therefore, one who is 
observant of his own symptoms, and not likely to pass beyond the 
reach of skilled surgical aid, it may often be legitimate to wait 
and watch the course of events; when, in the case of an unedu- 
cated person, or of one returning ‘from a hospital to a country dis- 
trict, it might be expedient to operate without delay. In the 
former class, however, the influence of expectant attention may 


be itself injurious ; and a person who is always on the watch for 


changes 1n ithe uninjured eye will be liable either to produce them, 


or to imagine them before they occur. Lastly, whenever an injury 
is of such a character that enucleation will certainly be necessary, 
the operation should be performed without delay, and prior to the 
occurrence of inflammation in the injured organ. In such a case, 
postponement can have no other effect than to prolong the illness 
and to add to the sufferings of the patient. 

The conditions which almost certainly produce sympathetic oph- 
thalniia are wounds or rents which implicate the ciliary region, and 
the lodgment of foreign bodies within the eyeball. Those which 


often produce it, are wounds or rents which render the ciliary. 


nerves adherent in the resulting cicatrices, which are followed by 
chronic inflammation or obstinate neuralgia, or which ultimately 
lead to: the ossification of exudations in the choroid. I advise 
enucleation without delay when an eyeball is broken up and dis- 
organized by a blow, or by a puncture from a coarse instrument ; 
when the ciliary region is either ruptured or cut through ; when 
any foreign body is lodged within the eye; when, at any period 
after an accident, there is abiding tenderness of any part of the 
ciliary region, with liability to conjunctival flushing when the eye 
is hghtly “touched for the purpose of examination ; or when there 
is any sense of bony hardness conveyed by palpation of the deeper 
parts of the injured globe. In some of these conditions sight 
would necessarily be extinct, in others it might be remaining in 
some degree ; but, on the grounds already stated, this would have 
little bearing on the course to be pursued. <A seriously damaged 
eye can never be worth preserving at the cost of actual risk to its 
fellow. 
When a foreign body is lodged within the eye, it may some- 
times be within reach of removal, and its removal may leave pos- 
sibilities of recovery. The question then will be whether it is 
necessarily the only one which has found entrance; and in a case 
in which many particles have been flying about it will not be safe 
to assume the correctness of an affirmative reply without good 
reason. I was once summoned to a northern town to see a gentle- 
man who had been shot in the left eye whilst grouse driving. The 
wound was in the lower part of the cornea, and the pellet had 
probably wounded both iris and lens; but there was too much 
blood in the anterior chamber to allow of this point being made 
clear. For the same reason, no view of the fundus could be ob- 
tained. ‘There was little or no pain, and distinct perception of 
light. The surgeons in attendance differed in opinion about the 
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case; one of them advising enucleation, the other thinking that 
the blood would be absorbed, that the pellet might not have re- 
mained within the eye; that even if it had done so, it might be 
in the anterior chamber or in the lens, and that after a time Tridec- 
tomy, and extraction of the traumatic cataract, might leave a 
usefuleye. J maintained that the risks of delay were greater than 
the probable advantages, and gave my voice for the immediate re- 
moval of the injured organ. On making a section of it, we found 
not one pellet of shot only, but two, lying a little apart ‘from each 
other upon the retina. If by any chance one of these pellets had 
been extracted without enucleation, the surgeons might very well 
have been lulled into a false security, and might have left the pa- 
tient with an eye containing a certain source “of future mischief. 

The operation of enucleation is very simple, and, when the outer 
tunics are unbroken, is very easy of performance. The patient 
being placed in the usual recumbent posture, an aneesthetic being 
administered, and the lids separated by a speculum, the surgeon 
piuches up and divides the conjunctiva all round the margin of 
the cornea, and dissects it back from the sclerotic, together with 
the subconjunctival tissue, as far as the insertion of the muscles. 
From this stage he may proceed either by the common or by the 
Vienna method. In the former, he passes a strabismus hook under 
each of the four recti tendons in succession, and cuts it through 
with scissors at its attachment to the sclerotic. He then makes 
the eyeball start forward by pressure with his fingers, so as to put 
the optic nerve upon the stretch; and, taking a pair of blunt- 
pointed scissors, curved on the flat, he causes them to glide closed 
along the sclerotic from the temporal side until they touch the 
nerve, when they are opened, and made to include and to sever it. 
The eyeball will then almost drop out, and requires only two or 
three strokes of the scissors, close to the sclerotic, to divide the 
attachments of the oblique muscles, and any remaining shreds of 
connective tissue. In the Vienna method, the operator cuts the 
tendon of the external rectus upon the hook, leaving a portion 
about half a line in length attached to thesclerotic. He then seizes 
this portion with strong forceps, rolls the globe inwards, divides 
the optic nerve from the temporal side, and cuts the remaining 
muscular and connective tissue attachments as he lifts the elobe 
out of the orbit. This method is the more rapid of the two, but 
care is required in order not to take away too much of the ex- 
ternal rectus tendon. An error in this respect would diminish the 
subsequent mobility of the stump in an outward direction. 

When the eyeball has been ruptured, and its coats are empty 
and flaccid, the operator must dissect out the sclerotic as carefully 
as he ean, using hook and scissors for the muscles, and drawing 
the remains forward with forceps in order to divide the nerve. 
The proceeding is often difficult, especially if the conjunctiva and 
orbital tissues are inflamed, infiltrated with blood, or swollen; but 
by perseverance it will generally be possible to remove everything, 
and to leave conditions favorable for healing. Some surgeons unite 


417 INJURIES OF THE EYE. 


the wound in the conjunctiva by sutures ; but this proceeding does 
not seem to me to be attended by any advantage. I have often 
practiced it, and have more often omitted it; and the resulting 
stumps have been equally serviceable in either case. However 
enucleation is performed, the cavity should immediately be firmly 
plugged with sponge, which should be secured by a bandage, and 
left undisturbed for three or four hours, or until hemor rhage from 
the divided vessels has ceased. If this precaution is neglected, 
blood will find its way into the cellular tissue of the cheek and 
eyelids, producing extensive ecchymosis, which will require two or 
three weeks for its removal. When the sponge is removed, a single 
moist compress will be all the dressing required ; and in a week 
or ten days the patient may be provided with a glass scale,' to be 
worn for a time as the precursor of a well-fitted artificial eye. The 
latter must not be expected to move so well on a stump formed of 
muscles alone,.as on that which has been described when speaking 
of the operation for staphyloma; but, even on the muscles alone, 
it will sometimes deceive persons whom it would be hardly fair to 
characterize as superficial observers. 

It is necessary to bear in mind that any undue delay in the ap- 


plication of an artificial eye 1s apt to permit the occurrence of 


contraction of the cavity, even such that it may prevent a proper 
match for the other eye from being worn eventually. Moreover, 
until either a scale or an artificial eye is inserted, the laerymal 
secretion cannot find its way into the canaliculi, but must accu- 
mulate between the lids and overflow them from time to time. 
The conjunctiva covering the stump will permanently yield a 
rather free mucous or muco-purulent secretion, which it is often 
desirable to diminish by an astringent.? For this purpose I usually 
prescribe a lotion of acetate of lead, of about five grains to the 
ounce of water; and direct a pellet of wool moistened with it to 
be placed between the lids during the night, or even to be placed 
in the concavity of the artificial eye during the daytime. Some- 
times the conjunctiva becomes swollen into prominent folds; and 
it is then desirable to leave the eye out for a day or two, and to 
touch the prominences lightly with diluted nitrate of silver. 
Lastly, whatever care is taken of it, the external surface of an 
artificial eye becomes roughened, in course of time, by the chemi- 
eal action of the tears; and the rough surface irritates the lining 
membrane of the lids, and produces an obstinate form of con- 
junctivitis, which commonly leads to contraction. It is, there- 
fore, necessary that an artificial eye should be thrown aside as 
soon as the polish of its surface is destroyed; and a year is gen- 


* [It is often good practice to insert an artificial eye as early as the fourth day, 
letting the patient wear it for an hour twice in the day, and longer as soon as it can 
be so worn without discomfort. | 

2 [A fungoid growth, pedunculated in form and of a soft cellular structure, 
often appears in the centre of the stump formed by the coalescence of the recti mus- 
cles, and may give rise to prolonged suppuration. It is easily removed, and the 
suppuration cured, by snipping it off with scissors. ] 
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erally about the longest period during which it can be worn with 
safety. 

If we turn now to the injuries which do not call for the removal 
of the eye, or which permit a period of observation before that. 
operation is required, we have first to consider the solutions of 
continuity of the external tunic. A wound of the conjunctiva and 
sclerotic, behind the ciliary region, will generally divide also the 
choroid and retina, and will be rendered conspicuous by some pro- 
trusion of vitreous. Under such circumstances it is best to cut off 
the protrusion, and to unite the lips of the wound by a single point 
of fine suture, which should be inserted by means of a small, sharp, 
semicircular needle, held in suitable forceps ‘The eye should then 
be closed, and covered by a compressive bandage, which may be 
occasionally laid aside in favor of cold compresses if there should 
be either heat, or pain, or swelling of the lids. After thirty-six 
hours, the suture may usually be cut and removed, and the further 
treatment will be little more than the enforcement of functional 
rest until the consolidation of the cicatrix is complete. In in- 
cisions through the cornea, which do not implicate the iris or the 
lens, the object is to procure healing without adhesion of the iris; 
and for this purpose, if the wound is at all extensive, a suture may 
sometimes be used with advantage. The experience of Dr. Wil- 
hams of Boston, after cataract extraction, and that of many other 
surgeons, after excision of the apex of conical cornea, has shown 
that this membrane is very tolerant of sutures, and that the coap- 
tation which they produce is favorable to speedy union. If a 
wound of the cornea is in the central portion, the iris may be kept 
altogether away from it by atropine; and if it isin the marginal 
portion the iris may be rendered tense, and less likely to prolapse 
into the cicatrix, by the contraction of the pupil produced by Cala- 
bar bean, which may be applied in the same manner as atropine, 
either in a gelatine wafer or as a solution of the extract. Ifa 
suture is inserted, care must be taken to use a fine and sharp needle, 
so that the cornea may not be bruised during its introduction; 
and care must also be taken, in tying the suture, that no fold of 
iris is caught between the edges of the wound. If prolapsus of 
the iris has already occurred, this, if small and recent, may some- 
times be reduced by friction through the closed lids, or by the ex- 
tremity of a probe, or, according to its position, by the action of 
atropine or of Calabar bean. More frequently, however, the pro- 
lapsus will be either strangulated in the opening or alre eady adhe- 
rent by effused lymph; and then, as a rule, it should be removed, 

although if the injury is three or four days old, and healing is pro- 
ceeding quietly, the adhesion may be left for subsequent tre tment. 
In order to remove a strangulated or adherent prolapsus it is gen- 
erally necessary to enlarge the opening, and this may be done by 
a Weber's canaliculus knife (Fi ig. 62, page ZOOL), the beak of which 
may be insinuated between the prolapsus and the wound, and car- 
ried on until a portion of the cutting edge is within the anterior 
chamber, when the edge may be turned forwards and made to 
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divide the cornea from within outwards. The prolapsed iris 
should then be seized, and excised, as in iridectomy, with sufficient 
freedom to prevent any subsequent prolapsus from taking place. 
After excision of the iris it is unnecessary to apply a suture : and 
to do so might entail risk of wounding the crystalline lens. Par 
ticipation of the iris in the original injury would make no difter- 
ence in the treatment to be pursued, although it would obscure 
the case by causing hemorrhage into the anterior chamber, and 
would inerease the “probability of inflammatory complications. 

When the lens itself is wounded, or the anterior capsule divided, 
the lens tissue always loses its transparency by the action of the 
aqueous humor, and traumatic cataract is produced. The gravity 
of this accident will depend very much upon the extent of the 
wound, and very much upon the age and constitutional state of 
the patient. In young children, say under five years of age, the 
result, according to my experience, is unfavorable in the majority 
of cases ;' and the shock to the nutrition is apt to produce chronic 
inflammation leading to wasting of the globe. In patients of 
unsound constitution, or who have passed the middle period of 
lite, the prognosis 1s decidedly unfavorable, and violent and de- 
structive inflammation is often excited by the pressure of the dis- 
placed and swollen lens matter upon the iris. In healthy persons 
from childhood to middle life, a favorable result may in most cases 
be anticipated. The principles of treatment are to dilate the pupil 
as fully as possible with atropine, to enforce absolute quiet and 
rest of the eyes, to apply leeches and cold compresses to subdue irri- 
tation, and to remove the lens substance if it threatens to produce 
inflammation, or if, from the age of the patient, the nucleus is 
probably too hard to be absorbed. Ina young patient, when the 
lens matter is all diffluent, it may be removed by suction, in the 
manner previously described ; with an iridectomy if the pupil i 1s 
anywhere adherent or if it will not dilate freely; without an iri- 
dectomy if atropine produces its full effect. If the lens matter is 
still coherent, or probably hard, it may be removed with a scoop 
(such as that ‘used by Pagenstecher for the extraction of the lens 
in its capsule), after a large iridectomy, which should generally be 
made in a direction downwards and inwards. When the bulk of 
the broken lens matter has been removed, the subsequent inflam- 
mation will usually be amenable to treatment. It is generally 
necessary, in order to avoid excessive manipulation, to leave some 
small portion of the lens to be absorbed; and there will nearly 
always be a certain degree of subsequent iritis, which, even at the 
best, may leave the pupil obstructed by false membranes, which 
will ‘eventually require laceration or removal. 

When the capsule of the lens is ruptured by a blow, without 
any external solution of continuity, or when under similar cireum- 


1 [It has been our experience that wounds of the lens are not especially destrue- 
tive in young children, if faithfully treated. The intentional wounding of the lens 
capsule in the operation for cataract by discission is certainly not especially dan- 
gerous in infants. ] ‘ 
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stances the lens is dislocated in its unbroken capsule, the eye is 
generally very tolerant of the injury. Such a case differs from 
traumatic cataract with corneal wound, as a simple fracture differs 
from a compound one. If the capsule is ruptured, the lens sub- 
stance will protrude into the anterior chamber, and will usually 
be absorbed with little trouble, even in persons who are no longer 
young. Whilst this page is being written, [ have under observa 

tion at St. George’s Hospital a laundress, “fifty years of age, she 
lens capsule of whose left eye has been ruptured by a blow from 
a flat-iron. A few days afterwards she came, saying that the sight 
of the eye was lost. The lens had become opaque, and a mass of 
cortical substance was projecting into the anterior chamber. 
Although the pupil was of natural diameter, and the iris in contact 
with the projection, there was not only no iritis, but no congestion 
of the conjunctiva. Atropine was ordered, and has since been used, 
and absorption of the traumatic cataract is proceeding without a sign 
of irritation. As the cortex disappears, it may probably reveal a 
nucleus too hard for absorption; but, until then, there can be no 
need to interfere. When the lens is dislocated in its unbroken 
capsule it will sometimes produce inflammation by pressure upon 
the iris or ciliary body: and it will nearly always cause such dis- 
turbance and irregularity of refraction as to interfere very greatly 
with sight. In the former case, in order to avoid worse conse- 
quences, it must be removed, not only without delay, but even in 
anticipation of actual inflammatory action, a8 soon as any pericor- 
neal vascularity gives warning of impending mischief. In the 
latter case it may be removed in order to restore vision; but if the 
other eye is useful it is generally better left alone. The operation 
will almost necessarily be attended by some loss of vitreous ; and 
the lens, in such cases, has a tendency to recede and disappear as 
the vitreous advances. The patient should be brought very fully 
under the influence of ether, so that the ocular muscles may be 
passive; and a large incision should be made, either with a linear 
or a lance knife, through that part of the corneo-scleral junction 
from which the margin of the displaced lens will be most accessi- 
ble. The iris should be drawn out and cut away to the full length 


of the incision; and then Taylor’s vectis (Fig. 86, page 331), ora 
Pagenstecher’s spoon, should be passed well under the lens with a 
quick and decided movement, and carried completely to its further 
margin. ‘The lens, well engaged j in the traction instrument, must 
then be lifted up towards the cornea and slowly withdrawn, ¢ great 
care being taken to keep the point of the traction instrument more 
elevated than its heel, and also to contend against any tendency 
to slipping of the lens by means of careful counter pressure, made 
with broad fixation forceps, at a point opposite to the centre of the 
incision. Even with the greatest care, the lens will escape in some 
instances, and will be left in the eye. If this should happen, 
another attempt at extraction may be made if the lens remains 
visible; but if it has sunk out of sight it is better to close the eye 


and to repeat the operation at some future time if circumstances 
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should favorit. If the wound heals well, the lens will generally 
reappear, and the iridectomy will sometimes remove any tendency 
to inflammation. It is hardly possible to search in the vitreous 

-avity for that which is lost to sight, without great risk of inflict- 
ing irrecoverable injury upon the retina or the ciliary processes. 
Some operators prefer a hook to a spoon even for the first attempt 
at extraction; and Mr. Streatfeild recommends the employment of 
two hooks at once. Of this method IL have no personal experience. 

The issue of cases in which the lens is driven out of the eye will 
chiefly depend, other things being equal, upon whether the rup- 
ture is in or in front of the ciliary region, and also, in a great de- 
gree, upon whether the conjunctiva is also torn. If the rupture 
is in the ciliary region, nothing but the patient’s refusal to submit 
restrains me from. enucleation: and in two cases this refusal has 
enabled me to watch, without responsibility for its occurrence, the 
commencement and the course of sympathetic ophthalmia. If the 
rupture isin front of the ciliary region, in the corneo-scleral junc- 
tion, and if the conjunctiva has yielded, it is only necessary to cut 
off any protruding iris and vitreous humor, and to treat the injury 
as if it were a surgical one. It is astonishing how well these cases 
will do. I know two patients, from one of whom a crystalline lens 
was extracted by a fist, from the other by a crowbar. In one, a 
large segment of iris is altogether missing, in the other a similar 
segment is incorporated in the cicatrix. They both have vision 
quite equal to the average result obtained after the removal of 
senile cataract. 

When the conjunctiva remains entire, its entirety must be care- 
fully preserved; and no consideration of proiapsed iris should 
induce the surgeon to convert the simple fracture into a compound 
one. But, when the internal wound is healed, the lens often 
forms an unsightly and uncomfortable prominence which inter- 
feres with the proper closure of the eyelids. The principle of 
treatment is then the same as in the case of a loose cartilage, 
which has been pressed out of a joint into external cellular tissue 
through a subcutaneous incision. When the internal incision is 
healed, the outer covering may be divided, and the foreign body 
removed. The conjunctiva, for this purpose, should be pinched 
up over the projection with forceps, and cut to the proper extent 
with fine scissors. It is generally necessary to snip through a few 
filaments of connective tissue, before the lens can be tilted out of 
its bed. 

A class of injuries totally distinct from those hitherto consid- 
ered arises from conditions which produce destruction of the con- 
junctiva, and of the epithelium, or even of the substance, of the 
cornea. Such results are witnessed after the introduction into 
the conjunctival sac of hot metal, hot liquids, or corrosive sub- 
stances. Hot metal is the agent most commonly concerned in 
their production; and hence they are familiar to the surgeons to 
great foundries and similar establishments. Away from these, 
they are mostly due to accidental scalding, to accidents with 
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quicklime, or to vitriol-throwing as a criminal offence. When 
either hot metal or quicklime has been the agent, it is not uncom- 
mon to find considerable pieces lodged beneath the lids. 

In all cases of this class, it 1s necessary at once to evert the lids, 
and thoroughly to explore and cleanse every part of the conjune- 
tival surface. Where a chemical corrosive has been at work, the 
mind naturally turns towards a chemical antidote, but, before this 
could be procured, it would generally be possible to remove every 
trace of the noxious agent by a syringe and warm water. Some- 
times the corneal tissue will be found completely disorganized ; 
and then the case is beyond the reach of art; for the pidatwle es of 
burns or corrosions are always densely and ‘permanently opaque. 
When only the epithelium is affected, a restoration of transpar- 
ency may ‘be hoped for; and, if the epithelium has anywhere 
escaped injury, the preservation of vision will be tolerably sure 
unless it should be practically destroyed by the alteration of the 
corneal curvature produced by the cicatrization of injured por- 
tions. After a complete cleansing, there is nothing to be done 
but to apply atropinized oil to the conjunctiva, cold compresses to 
the closed lids, to relieve pain by anodynes, and to await the 
event. The tissue will be thrown off where it has been destroyed, 
and such repair as circumstances will permit must be promoted 
by judicious general and local treatment. 

In consequence of the structure and mode of closure of the lids, 
the great majority of these injuries attect only the lower sac of 
the conjunctiva, and the lower portion of the cornea; and we 
commonly find some destruction of the surface of the latter, and 
of the ocular and palpebral conjunctiva beneath it. When this is 
so and the conjunctival sloughs are cast off, the opposed denuded 
surfaces unite during the process of healing, and. produce the con- 
dition called sy mblepharon, which has already been inentioned at 
page 193. Hitherto, this union has scarcely ever been prevented. 
The uniting cicatricial tissue becomes continuous with the corneal 
cicatrix, feeds the latter with its bloodvessels, and renders it thick 
and fleshy. Even although only the lower half of the cornea may 
be affected, the patient is seldom able to see over the upper mar- 
gin of the cicatrix, and practical blindness is the result. Symbleph- 
aron is moreover a source of great misery, by constantly clheck- 
ing the eye in its endeavors to move together with its fellow, by 
preventing the passage of tears to the inner canthus, and thus 
causing their overflow, and by producing sensations of strain and 
dragging which are always present. Until recently it was con- 
sidered to be irremediable; and many plans to prevent the union, 
or to prevent its reunion when divided, were tried and failed. 
Plates of metal, glass, and ivory, were in vain inserted between 
the opposed surfaces ; they were constantly extruded by the 
steadily progressive healing from below. I once endeavored to 
prevent reunion by a double fold of animal membrane fixed well 
down by silver sutures which passed out upon the cheek, but no 
success rewarded me. It was reserved for Mr. T. Pridgin Teale, 

27 
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who receives from the Yorkshire ironworks large numbers of such 
eases, to discover the method of treating them ; pe his discovery, 


like most others which are good for anything, has no higher merit 


than its simplicity. He separated the adherent lid from the eye- 


ball by careful dissection; and then covered the raw surface of 
the eyeball by conjunctiva transplanted from above the cornea, 
and brought down, sometimes in two flaps, sometimes as an undi- 
vided band adherent at both extremities. The transplanted con- 
junetiva adhered readily in its new position; the raw surface of 
the lower lid had no longer a raw surface opposed to it ; and the 
gap under the upper lid was soon filled up by a new formation 
hardly distinguishable from the old. .The details of the operation 
do not admit of any general description, because they must neces- 
sarily vary with the position and extent of the surface to be cov- 
ered, so that each case requires to be made a subject of individual 
study. Sometimes the first operation will not effect all that is 
desired ; but, even then, it generally leaves comparatively little 
to be done, and places ultimate success beyond question. The 
immediate eftect of Mr. Teale’s procedure, the liberation of the 
eyeball by the cure of the symblepharon, was alone a great boon 
to the patients; but the ultimate result has been in every case the 
thinning out, and sometimes the absolute disappearance, of the 
corneal cicatrix. About two years ago I operated upon a little 
boy, then three years old, in whom the Jower lid was adherent 
over the whole of the lower third of the cornea; and now his eye- 
ball is not only perfectly free, but the transparency of his cornea 
is almost entirely restored, and promises, at no distant time, to be 
restored completely. At the International Ophthalmological Con- 
gress, in 1872, Mr. Teale exhibited several patients upon whom 
he had operated with admirable success ; and he and Von Graefe 
at present stand alone, among the ophthalmic surgeons of the 
nineteenth century, as the two men who have found conditions 
reputed to be incurable, and who have brought these conditions 
under the absolute dominion of their art. 

IT am not aware that any attempt has been made, on the prin- 
ciple of Mr. Teale’s method, to ee the occurrence of symbleph- 
aron by applying the transp lanted conjunctiva to the original 
granulating surface of the eyeball; but its adhesion would prob- 
ably be less certain than upon a surface prepared for it by dissee- 
tion. ‘There can probably be no doubt that very much might be 
done to prevent symblepharon by M. Reverdin’s plan of grafting. 
A few grafts from the conjunctiva of the same or of the other eye 
would be easily applied and retained, and the success of even one 
of them would at least diminish the extent of adhesion. It would 
be very important to form a barrier of grafts between the cornea 
and the surface of the eyeball] below it; so that the lid might in 
any case be prevented from uniting with a corneal cicatrix. 

In lacerated or incised wounds of the eyeball, the eyelids also 
are sometimes implicated, and may be cut or torn in various ways. 
When there is no loss of ‘tissue, such wounds should be carefully 
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cleansed, brought together, and united by as many points of fine 
suture as may be necessary to maintain apposition! The best 
sutures for this purpose are formed of the finest platinum wire, as 
fine as hair, introduced by means of beading-needles; and if such 
wire is not at hand human hair will make an excellent substitute, 
save for the disadvantage that its elasticity renders it difficult to 
tie. The eyelids are very richly supphed with blood, and possess 
great reparative power, so that portions hanging even by a shred 
should be carefully preserved and replaced. In any case which 
seems likely to require enucleation of the eyeball, it is very desir- 
able that wounds of the lids should be healed before that opera- 
tion is performed, since otherwise cicatricial bands may unite the 
wound of the lid with the stump, and may place a permanent dif- 
ficulty in the way of wearing an artificial eye. When there is 
actual loss of substance of the eyelid, an endeavor should always 
be made to supply the deficiency either by skin-grafting or by the 
transplantation of a flap from some neighboring part, since any 
deformity of the lid will expose the globe to some degree of in- 
jury. I have seen some very ugly results produced by grafting 
upon the eyelids the coarser skin of the arm, the new portion 
being much more prominent than the old, and obviously of differ- 
ent character and texture. The tiny morsels required for grafting 
may always be taken from the lid of the other eye, or even from 
the injured lid itself, without fear that any contraction or alter- 
ation of shape will be produced. 

In all injuries of the eye, of whatever nature, as in all forms of 
disease, the practitioner often finds himself opposed by physiologi- 
eal (or pathological) conditions, of which he can give no more defi- 
nite account than that they destr oy the fruit of his labors. They 
come, only too frequently, within the scope of his experience, but 
they can hardly be said to lie within the boundaries of his knowl- 
edge. An injury, which in one eye scarcely excites reaction, may 
lead to the swift destruction of another; and conditions which 
have been tolerated for a time may suddenly become the causes of 
complete disorganization. We attribute these differences to de- 
praved blood, or to perverted innervation; and the phrases are 
little more than counters ,employed to diseuise our lack of genuine 
coin. At best they are only hypotheses, something postulated to 
explain what seems otherwise inexplicable; and yet it is certain 
that the differences to which they refer may be at the very root of 
surgical success or failure, and hence that they deserve, above all 
others, to be made the subjects of careful investigation. In the 
case recorded at page 407, for example, it was only when the 
wounds inflicted by the metallic splinter had healed, when the 
eftused blood had been absorbed, and the irritation consequent 
upon the wounds and the hemorrhage had subsided, that the irri- 
tation consequent upon the lodgment of the foreion body com- 


1 [It is often necessary to include the whole thickness of the lid in the sutures ; 
sometimes a suture may be inserted upon the conjunctival surface as well as through 
the skin. We prefer very fine silk to wire or any other material for sutures. | 
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menced ; and it was remarkable how immediately this irritation 
was reflected along vaso-motor nerves to the outside of the eye, 
and declared itself by renewed distension of the vessels of the con- 
junctiva. In many severe diseases, it 1s the chief part of the func- 
tion of the physician to watch for and to obviate “the tendency 
to death;” and so, in many injuries of the eye, it 1s the chief part 
of the function of the surgeon to obviate the tendency to unhealthy 
inflammation. In wounds in other parts of the body we see this 
tendency appear and disappear, with little effect upon the ulti- 


mate result, or with little effect of any kind-save loss of time in 


the progress towards recovery. The ulcer which was healing yes- 
terday may be flabby and unhealthy to-morrow, or the cut which 
promised to unite by the first intention may be found suppurating 
when its coverings are removed. In neither case would such 
changes occasion anxiety ; but, when analogous changes oceur in 
the eye, they are, however fleeting, generally sufficiently prolonged 
to be fatal to its usefulness. The causes of such changes will be 
understood, as a matter of scientific knowledge, only after experi- 
ments and observations tor which the eye furnishes no proper field ; 
and for the prosecution of which ophthalmologists must be depen- 
dent upon those whose work is among less important structures. 
I think it would be quite possible, in the treatment of slight super- 
ficial wounds, to vary the conditions of patients in many ways, 
and probably with instructive results; but all that we can at pres- 
ent do towards securing healthy reparative action in the eye is 
purely empirical. We can exclude great variations of temperature, 
and can secure an abundant supply of atmospheric air. We can 
diminish excessive excitement of the nervous system, and can take 
care that this system is invigorated by sleep and not unduly irri- 
tated by pain. We can inquire into the state of the excretions, 
and can do something to relieve the body from undue accumula- 
tion of waste products, and to regulate the quantity and quality 
of food. Wecan stimulate the processes of repair by the admin- 
istration of so-called tonic medicines, selecting them by the light 
of the results which we have pr eviously seen them produce. 
When we have done all this, we may nevertheless find that our 
reasonable hopes are frustrated. We are forced to recognize the 
existence of more things than are dreamt of in our philosophy, 
and to admit that time and chance happeneth to all. 

There is one question of considerable importance which it is 
necessary to mention, and about which there are wide difterences 
of opinion. It is: “Has mercury any influence upon the amount or 
character of the inflammation which follows injury?” I think 
not; but many for whom I entertain high respect think otherwise. 
The gentleman, whose case is mentioned at page 407, consulted 
another surgeon a day or two after receiving the injury, and 
brought from him a message to me, which, as it was delivered, 
recommended the use of mercury or of quinine. The patient was 
a man of great intelligence, and said, “ What do you think of 
these suggestions?” T could only reply that I used mercury 
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freely, and fully recognized its value in inflammations of diathetic 
orsof apparently spontaneous origin; but that my experience did 
not support the beliet’' that it would increase the tolerance of the 
tissues for the presence of a foreign substance. I should not give 
it because there was a bullet in the tibia, neither should I give it 
because there was a fragment of metal in the eye With regard 
to the quinine, I thought it prudent to hold such an agent in 
reserve, in case the powers of the system should begin to flag 
rather than to administer it when they were apparently i in full 
vigor. The reasoning was at least good enough to satisfy the pa- 
tient ; but I have since often asked myself whether it was sound. 
It is at least certain that neither mercury nor quinine, even if 
capable of altering the course of events in this particular case, 
could have altered them to any advantage; and that for the sim- 
ple reason that their influence, however beneficial, would not have 
been permanent. A. piece of metal in the ciliary region would 
have been an ever-present source of danger, not only “to the eye 
containing it, but also to the other; and. perhaps the very worst 
thing which could have happened would have been for the foreign 
body to be tolerated until this danger was forgotten. ‘There is 
therefore nothing to regret as far as this particular eye is con- 
cerned; but the suggestion serves to give point to the inquiry 
whether the use of mercury would have contributed to toleration, 
and whether, with a fragment lodged in a less important locality, 
its use might be advantageous, Tecan only say that I have no ex- 
perience which inclines me to such a belief; but that I am ready 
to learn from those who have facts to which they can appeal. In 
the way of admission upon the point [ cannot at present go beyond 
the Newtonian phrase, “It may be so;” and in this attitude of 
mind I am unwilling to use a formidable weapon in the dark, 
killing with it, according to the time worn saying of D’ Alembert, 
it may be the disease, it may be the patient. The prescriber should 
work, [ think, upon a basis either of highly probable hypothesis 
or of trustworthy empirical observation; and, when both are want- 
ing, his anxiety to do good should not ‘be suffered to obscure the 
plain duty of withholding his hand from doing harm. 
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Wuite the muscles which move the eyeballs retain their natural 
powers and natural harmony, the two eyes are always directed 
to the same point in space. If the point is near, the optic axes . 
are convergent ; if it is remote, they are approximately parallel, 
with some slight inclination to convergence ; and this without 
reference to the direction in which they may be turned, whether 
upwards, downwards, forwards, or laterally. The maintenance of 
this relation is in great measure dependent upon a sensational 
stimulus of the strongest kind ; for as soon as it is interrupted, as 
soon as the optic axes are directed to two points instead of to the 
same point, the two eyes can no longer unite their respective 
images, and double vision is produced ; than which there are few 
things more worrying and distressing toa patient. It is espe- 
cially distressing when the departure from the natural direction is 
so slight as to be scarcely perceptible to another person; for then 
each of the two images falls upon a sensitive part of the retina, so 
that each possesses strength and clearness, and the two are pro- 
jected to positions so near together that it becomes difficult readily 
to distinguish the true from the false, and difficult therefore to 
direct any bodily movement with accuracy. When the deviation 
is extreme, the false image falls upon a peripheral part of the retina, 
is comparatively faint and feeble, and is soon altogether neglected 
or forgotten. The instinctive desire for single vision may be 
gratified, therefore, either by the maintenance of muscular har- 
mony, or by a very ‘wide departure from it; and the tendeney of 
the muscles, if they are unable to overcome a small deviation, is 
to permit its increase until it is no longer a source of inconvenience, 
The permanent forms of deviation are commonly included in the 
generic term strabismus, or squint ; the temporary forms are more 
usually described as spasm of the muscle which produces the de- 
viation, or as paralysis of that which permits it to occur. 

The most typical permanent form is the common convergent 
squint which commences in early childhood, and which is a result 
of efforts to overcome hypermetropia by the muscle of aceommo- 
dation. 

Hypermetropia has already been described as a condition in 
which the eyeball 1s too flat, or too short from front to back; the 
retina being within the focal distance of the crystalline lens, and, 
therefore, receiving from it nothing but blurred and imperfect 
images. ‘In order to obtain clear i images, it is necessary that the 
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focal length of the crystalline lens should be diminished ; and this 
diminution is brought about by contraction of the ciliary muscle, 
which renders the crystalline lens optically stronger by increasing 
the curvature of its anterior surface. This effort, however (the 
ettort of accommodation), is required, in normally constituted eyes, 
only for near objects; which also require a high degree of con- 
vergence in order that both the optic axes may be directed to them. 
Hence there is a natural co-ordination between the two muscular 
actions of accommodation and convergence, a co-ordination that 
probably has its seat in the central gangha of the third pair of 
nerves, and is not disturbed by the faulty shape of the eyeball 
which constitutes hypermetropia, and which is a mere imperfect 
development of an external organ. In the hypermetropic eye, the 
accommodation is necessary even for vision of distant objects, for 
which no convergence is required at all; but the co-ordination of 
the central ganglia overpowers the visual requirement, and the in- 
ternal recti contract together with the ciliary muscles. As the 
latter are always more or less in action during waking hours, it 
follows that the former also receive more than their due share of 
nerve influence, and are called upon for more than their due share 

of functional activity ; so that,if they do not undergo active hyper- 
trophy, they at least come to preponderate over the other external 
muscles, and their state of frequent contraction produces a ten- 
dency to something like structural shortening. The effect of this 
is that the axes of the eyeballs, in‘a state of perfect rest, are no 
longer approximately parallel, but distinctly and equally con- 
vergent ; the internal recti muscles governing their position, some- 
what in the way in which the flexors of the limbs generally over- 
come the extensors during sleep. At the age of two or three years, 
when the child begins to look attentively at near objects, he re- 
quires a still oreater effort of accommedation in order. te see them 
clearly ; and in making this effort he makes a corresponding effort 

of convergence, with the result that, as his eyes start from a posi- 
tion of acquired convergence instead of from parallelism, their 
total convergence becomes greater than is necessary, and they are 
both directed to a point nearer than the object, so that double 

vision is produced. In order to see clearly, and to avoid the double 
images, the child then renders one eye less convergent, so that it 
may be directed to the object; and, as the two axes have become 
combined in a relation of convergence, instead of in their original 
relation of parallelism, it follows that, when one of them turns 
outward to fix the object, the other turns inward in a greater de- 
gree than before. In Fig. 101, a and B represent a pair of hyper- 

metropic eyes, which, by the development and constant action of 
their internal recti, have departed from their original state of 
parallelism when at rest, and are actually combined in a state of 
convergence ; their axes, Ac, B ¢,subtending equal angles with the 
imaginary line p C, drawn from the root of the nose into space. If 
now the attention is directed to an object at E,a nerve stimulusis 
applied which would have brought the optic axes from parallelism 
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to the positions A £, BE, but which, as the axes start from a state 
of convergence ,actually brings them to the positions AF,BF. The 
child then receives two images of 8, neither of them on the yellow 
spot, and neither of them distinet. He is unable, by the action of 
both external recti, to overpower the stronger internal recti, so as 
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to direct both his eyes to the proper point, and he cannot relax 
the internal recti without at the same time relaxing his aecommo- 
dation, which he is bound to maintain. But he is able, by the 
action of one external rectus, to turn both eyes together, as if they 
were structurally united. If he fixes the eye B upon the point E, 
the eye A moves together with B, turning inwards as B turns out: 
wards, and directing its axis along the course ac. If he fixes the 
eye A upon the point E, the eye B moves together with 4, turning 
inwards as A turns outwards, and directing its axis along the course 
B@.. It follows that one eye ‘looks at the point £, and sees 1t clearly, 
while the other looks at the point 6, or towards the nose, and squints. 
It receives a false image of the point g, but upon so “peripheral a 
portion of retina that the double vision occasions no inconvenience, 
and is neglected by the attention until it ceases to be an object of 
consciousness. 

In some children, in whom the refraction and the acuteness of 
vision are alike in the two eyes, and in whom the external recti 
are of equal strength, it is a matter of accident which eye will be 
directed towards the object, and which towards the nose, and the 
squint is then said to be alternating. Sometimes one eye squints, 
sometimes the other. But this equality of sight and of muscular 
power is not common; and the majority of children can direct one 
eye more readily than the other, or can see with it more clearly. 
When this is the case, the employ ment of the best eye becomes in- 
stinctive; it is alwavs directed to the object, and the other always 
squints. ‘The squint is then said to be fixed; and under such cir- 
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cumstances the vision of the squinting eye will usually undergo a 
steadily progressive deterioration. 

In a case of fixed squint, after the lapse of a certain time, it is 
conceivable that the internal rectus muscle of the squinting eye 
may undergo structural shortening, and that its external rectus 
may undereo atrophy from disuse, so that the faulty position 
would become permanently established. Practically, however, 
this does not occur; and it is probable that the two eyes always 
return to equal convergence during sleep, as they usually do under 
the influence of an anesthetic. At any rate, if the working eye is 

closed or covered, the squinting eye can then be made to fix an ob- 
ject correctly, just as if the squint were still alternating, and with 
the natural result that the working eye will deviate inwards, be- 
hind its covering, to the same extent that the squinting eye devi- 
ated before. The deviation of the working eye is called the 
secondary squint, and it is observed in the following manner. 
The surgeon holds up any conspicuous small object before the pa- 
tient, 1 : the median line, about a foot or fifteen inches from the 
eyes, ‘and directs the patient to look at it steadily. The working 
eye will of course be directed towards the object, and the squint- 
ing eye towards the.nose. The surgeon then covers with his hand 
the working eye in such a way as to shut out its view of the ob- 
ject, but so that, himself standing before a child or a seated adult, 
he can look down. from above, and can watch the movements of 
the working eye over the upper margin of his hand. The squint- 
ing eye will at once emerge from its retirement and fix the object, 
while the working eye takes up the squint. As soon as the cover- 
ing hand is removed, the former conditions are restored. ‘The 
working eye instantly resumes its fixation, and the squinting eye 
its squint. 

When the secondary deviation of the working eye is equal in its 
extent to the ordinary deviation of the squinting eye, we have evi- 
dence that the squint is not caused by abnormal muscular weak- 
ness. For example, a fixed convergent squint of the right eye 
might be produced by paralysis of its external rectus muscle, so 
that the internal rectus had no antagonist, and rolled the cornea 

-inwards. Ifthe paralysis were complete, the squinting eye would 
make no effort to fix the object when the working eye was covered, 
because the former would have no power of abduction or outward 
rotation at all. If the external rectus were not paralyzed, but 
only weakened, the squinting eye would turn outwards when the 
working eye was covered, with an effort more or less feeble; 
and the working eye would turn inwards in a greater degree. 
The reason of the unequal extent of the two movements is that 
the central nerve-ganglia of the right external and of the left in- 
ternal rectus are in intimate relation, for the purpose of directing 
both eyes to the right; and the muscles would receive motor im- 
pulses of the same strength at the same moment. The weakened 
muscle would respond feebly, the healthy muscle naturally ; and 
the eye which was moved by the healthy muscle would make a 
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larger excursion than that which was moved by the feeble muscle. 
Hence it is only when the secondary deviation is equal to the pri- 
mary one that we have to deal with uncomplicated strabismus; 
and whenever the squinting eye has lost its power of fixation, or 
when its movement for that purpose is attended by a still larger 
movement of its covered fellow, the squint is either caused or com- 
plicated by paralysis, in the former case complete, in the latter 
incomplete, of the physiological antagonist of the muscle by which 
the deviation is produced. : 

When the sight of both eyes is good, and the squint is uncom- 
plicated by paralysis, it is always curable, not only coarsely, and 
so as to correct a manifest deformity, but perfectly, so [far] as to 
restore harmony of position and movement under all circumstances, 
by a well-planned and skilfully performed operation or operations. 
As long as the squint is alternating, the operation may be post- 
poned without injury; but as soon as the squint becomes fixed, 
unnecessary delay will probably involve impairment of the sight 
of the squinting eye; and this, besides being a loss to the patient, 
will interfere with the excellence of the result. In very young 
children, when a fixed squint renders an operation necessary, it is 
often best to be content with a somewhat coarse correction, and 
to leave the final operation for a subsequent period of life. The 
surgeon may always say that the result is absolutely under his con- 
trol; but that in order to attain perfection he must be permitted 
to operate twice, or even thrice, if it should be necessary. 

The immediate object of each single squint operation is to sepa- 
rate the tendon of the internal rectus muscle from its attachment 
to the sclerotic, with the least possible disturbance of the surround- 
ing parts, so that the muscle may form a new attachment some- 
what posterior to its original one, and thus may produce, by the 
same amount of contraction, a smaller degree of convergence than 
previously. The final object of all the operations which may be 
necessary is to place the optic axis in a position of approximate 
parallelism, or with only the normal slight inclination to conver- 
gence when the eyes are in a state of complete functional rest; ! 
and to do this without any impairment of the normal power of 


volitional convergence, which should be left perfectly available for. 


directing the eyes to near objects, and for maintaining this direc- 
tion as long as it may be required. 

If we reflect that squint is always a binocular affection, it be- 
comes manifest that a perfect result can seldom be obtained by an 
operation on one eye only. If the degree of deviation is not large, 
such an operation may indeed produce parallelism when the eyes 
are at rest, and may correct a conspicuous deformity ; but it ean 
only do so at the cost of producing a permanent difference of con- 
vergence power between the two, so that a common motor impulse 
would affect them differently, and the eye operated upon would 
lag behind the other during every effort to direct both to some 


1 [See quotation from Donders on page 73. ] 
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near point. Fig. 102 represents a pair of eyes, A, B, in the ordinary 
condition of fixed squint. At rest, they would be somewhat con- 
vergent; but the working eye, A, is habitually directed forward, 
for visual purposes, along the line a a’, and the whole convergence 
is manifested by the squinting eye, B, which is habitually directed 
inwards, along the line B B’; these two lines always inclosing an 
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angle of the same magnitude. The internal recti muscles of the 
two eyes are inserted into the sclerotic at the points cc’. Let it 
be supposed that an operation upon the eye B, which put back 
its internal rectus to a new attachment at D, would overcome the 
habitual convergence, and would allow the line of direction 3B B’ 
to become parallel to the line of direction a a’. When the eyes 
were directed forwards, the squint would be cured; but the internal 
rectus muscle of the eye a would be left ina position of advantage, 
with its excessive strength undiminished, while the internal rectus 
muscle of the eye B would be weakened by being placed in a posi- 
tion of great disadvantage. When any attempt was made to fix 
both eyes on a near object, the same central motor impulse would 
produce different results upon the two, and the eye B would either 
lag behind its fellow, and appear to squint outwardly in relation 
to it, or its muscle would become tired and strained by being called 
upon for a greater exertion than its fellow. The proper operation 
is to divide the correction equally [or nearly so] between the two 
eyes, putting back the two muscles to the points of attachment EE’. 
By doing this we not only obtain parallelism when the eyes are at 
rest; but we leave them with equal and sufficient convergence 
power, and replace them, so to speak, in their natural condition, 
from which they had been compelled to deviate by the acquired 
hypertrophy of their internal recti muscles. 

The magnitude of a squint is commonly expressed by the dis- 
tance between a vertical line, bisecting the palpebral opening (3, 
Fig. 103),' and a second vertical line, bisecting the pupil of the 


1 [The line B, is rather the vertical line bisecting the pupil of the squinting eye 
when it is in the position of looking directly forwards. ] 
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squinting eye when the working eye is directed forwards (A, Fig. 


103. A variety of instruments have been made for measuring 
this magnitude, and for expressing it in lines or’millimetres ; and 
the supposed uses of such instruments have chiefly rested upon 
the belief that a squint of less than a cer- 
tain measure might be cured by an oper- 
ation on one eye only, but that a larger 
squint would always require an operation 

upon both. For the mere production of 
parallelism when at rest, this is quite true; 
for although it is possible, by severing the 
internal rectus very freely from its ocular 
attachments, to allow it to fall back to a 

considerable ‘extent, and to restore the par- 
allelism of eyes in which the original squint 
was very large, yet such operations are attended by certain obvious 
disadvantages. The least of these is that the caruncle and plica 
semilunaris are dragged backwards by the retracting muscle, and 
that the natural aspect of the eye at the inner canthus is de- 
stroyed. Another, more serious, is that the diminished volitional 
convergence power of the eye operated upon produces double vision 
of near objects, and that to obviate this the weakened internal 
rectus is gradually overpowered by its antagonist, and a divergent 
squint is produced. The operation for squint, although modern, 
was suggested and performed long before the cause of the affec- 
tion was understood, and before the existence of hypermetropia 
was recognized. In ‘those days surgeons had no other notion than 
to divide the tendon of a contracted muscle, and they often did 
this with a very free hand, using a grooved director and a bis- 
toury, or other clumsy instruments, and dividing the same tendon 
a second time for the removal of any convergence which was left 
after the first operation. A few people who have been thus 
treated are still living; and they usually exhibit a deformity far 
worse than that of which they were relieved. Even if they have 
escaped divergent squint, the disappearance of the caruncle, and 
the restricted mobility and undue prominence of the eye operated 
upon, cause it to bear much resemblance to an artificial one. The 
prominence is usually most manitest on the inner side, and depends 
upon the destruction of the natural harmony between the internal 
rectus and its antagonist, so that the original seat of attachment 
of the former is tilted forwards by the action of the latter. 

Even in a squint of moderate dimensions, in which a result sat- 
isfactory to a careless observer may be obtained by a single oper- 
ation, the retraction of the caruncle is apt to constitute a disfigure- 
ment. A few years ago Mr. Liebreich, after much study of the 
anatomy of the recti muscles, but with an apparent disregard of 
the etiology and nature of squint, and of the objects which should 
be aimed at in any operation for its relief, announced that retrac- 
tion of the caruncle might be prevented by completely dissecting 
the conjunctiva from the subjacent parts; and that when this 
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was done a very large deviation might be cured by operating on 
one eye only. It seems obvious that if we sever all the connec- 
tions between the conjunctiva and the muscle, the latter will be 
at liberty to retract in any degree without dragging the former 
after it; and so far Mr. Liebreich is right. But the object of a 
scientific surgeon, in operating upon squint, is to restore the natu- 
ral harmony, balance, and perfect co-ordination, between the in- 
ternal and external recti muscles; and this object can very seldom 
be attained by any monocular operation. Mr. Liebreich’s method 
not only fails to attain it, but even,in the manner already ex- 
plained, produces a huge inequality i in the volitional convergence 
power of the two eyes, In so far as it prevents retr action, and 
thus takes away the manifest and superficial objection to a —_ 
displacement of one muscle only, it deprives es of what wa 

in some degree a security against the eventual and more she 

injury which must necessarily follow a correction which has been 
thus produced. Patients operated upon in Mr. Liebreich’s man- 
ner may pass muster when they are looking out into space; but a 
pair of eyes, one of which has a strong, and the other a weak in- 
ternal rectus, will never work pleasantly together in the daily 
employments ‘of life. The only method of perfectly curing squint, 
even when it is of moderate degree, is to divide the correction, as 
nearly as may be possible, equally between the two eyes, which 
really, though not apparently, participate equally [or nearly 
equally] in the deviation; and to sever the attachments of the 
tendons to the sclerotic with the least possible severance of any of 
the neighboring tissues, and with the least possible disturbance of 
their natural relations. After some practice it becomes possible, 
by using the scissors with greater or less freedom, to graduate 
approximately the distance to which the severed tendon will be 
retracted ; and the retraction may also be diminished, when neces- 
sary, by the careful employment of sutures. Ina large squint, it 
is often admissible to operate on both eyes at once; but with a 
squint which is not large there is always, when this is done, a 
risk of over-correction. In such cases, and in all cases until the 
surgeon has gained considerable experience, it is best to divide 
first the tendon of the squinting eye only, and to leave that of the 
working eye until the former has recovered, and until its internal 
rectus has regained considerable power. By this proceeding the 
deviation should be only diminished; and it will often happen 
that the conditions which originally determined upon which eye 

the squint should fall will continue in force. and that the dimin- 
ished squint will be of the same eye as before, thus giving to an 
uninstructed person the idea that something further should be 
done to it. The something further, however, must be done to the 
eye which is straight ; and it is often a great mystery to patients 
and their friends how an operation upon this can correct the re- 
maining deviation of its fellow. » When cnce the essentially bin- 
ocular character of squint is clearly understood, the principle on 
which it should be treated is seen to be of ereat simplicity. In 
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Fig. 104 the eyes at A are shown as squinting eyes restored to equal 
convergence by an anesthetic, the dark lines representing the in- 
ternal recti muscles. At B the same eyes are shown as they are 
left when cured by a double operation, with both muscles set a 
little farther back than before; and atc they are shown as left 
parallel after a single operation, with one internal rectus set 
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OY ODOD 
greatly back, and the other in its original position. Considering 
that the eyes should work together, it is hardly possible to doubt 
which of the latter conditions should be preferred. 

[The author very properly condemns the practice of attempting 
to correct any very great degree of deviation by an operation upon 
the deviating eye only, but we believe that he is in error in sup- 
posing that Liebreich has ever advocated any such course in the 
treatment of the ordinary forms of strabismus. It 1s a well-estab- 
lished fact that the correction attained by a simple tenotomy of 
one rectus internus does not ordinarily exceed two or two and a 
half lines, and that the effect of a double tenotomy (7. e., upon the 
recti interni of the two eyes), does not usually exceed five lines 
(see page 434). In deviations of five lines or more even a double 
tenotomy may therefore be insufficient, and a second operation 
may have to be performed upon one eye, or possibly upon both. 
It was chiefly to obviate this necessity of operating a second time 
upon the same eye, and also to avoid the disfigurement resulting 
from the retraction of the caruncle, that Liebreich devised the 
method which is now known by his name. In very slight degrees 
of strabismus, probably no surgeon would think it good practice 
to try to divide the correction between the two eyes, and this is 
probably true, also, of all grades in which a single careful tenot- 
omy suffices to restore parallelism of the visual axes. In higher 
grades of deviation it is the well-established rule always to oper- 
ate upon both eyes, either simultaneously or with an interval 
of several weeks between them, rather than to try to throw the 
whole correction into one operation, and so necessarily leave a 
marked inequality in the motions of the two eyes. In some cases 
of long-neglected squint, however, in which the deviating eye is 
often practically worthless, the patient may desire to be relieved 
from conspicuous deformity, and yet may be unwilling to submit 
to an operation involving even tke slightest risk to the good eye. 
In such a case there is no longer any possibility of restoring the 
eyes to anything approaching a normal condition, but only of re- 
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moving, more or less perfectly, a very unpleasant deformity, and 
an operation upon the deviating eye by Liebreich’s method may 
afford a satisfactory cosmetic result when the effect of an ordinary 
tenotomy upon one eye would be altogether insignificant. Lieb- 
reich has advocated a tenotomy by his method upon the squinting 
eye alone, in a few cases of complicated and exceptional character, 
but never, so far as we are aware, as a general practice in operat- 
ing for ordinary convergent strabismus. See Liebreich, in Archiv 
fiir Ophthalmologie, X1:, II, pp. 298-307. | 

For the true principle on which a squint operation should be 
performed, as far as its mechanical features are concerned, we are 
indebted to Mr. Critchett. Before his time it was customary to 
divide not only the tendon, but all the structures superficial to it, 
leaving a wound which was often troublesome, and which was 
almost always followed by a conspicuous scar. Mr. Critchett 
suggested that, as other tendons were divided subcutaneously, the 
tendon of the rectus muscle should be divided subconjunctivally ; 
and this suggestion was the first great step towards the improve- 
ment of the surgery of strabismus. The operation of Von Graefe 
is, | venture to think, inferior to that of Mr. Critchett in every 
respect ;' and that of Mr. Liebreich has already been sufficiently 
referred to. Inthe actual manipulation, the work of almost every 
surgeon will be found to have some feature peculiar to itself, and 
various modifications have been made in instruments which still 
remain essentially unchanged. It is necessary to have a speculum 
to separate the lids, a pair of forceps, a hook, a pair of scissors, 
and a fine suture needle threaded with very thin silk. The hook 
which I use is of the precise form and size shown in Fig. 105, and 
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is somewhat flattened. It carries an eye at its extremity, but this 
is not required for ordinary cases, and its uses will be described 
hereafter. My scissors are pointed, and curved on the flat, as 
shown at Fig. 51 8B, page 160, but with blades more slender than 
those of the figure. It is thought by some that there is danger 
of running sharp points through the sclerotic; and perhaps it may 
be safer for a learner to perform his early operations with blunt 
ones. 

The patient being in the recurnbent posture, and fully under the 


influence of ether,? I take my position on his right hand side. The 


1 [The superiority claimed for Mr. Critchett’s operation is probably more imagi- 
nary than real. Our preference is, on the whole, for the method of Arlt, which 
differs but little from that of Von Graefe ] 

2 [In operating by Arlt’s method we generally dispense with an anesthetic. | 
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speculum being inserted, I either roll the eye outwards, or wait 
until sufficient abduction occurs spontaneously, and then pinch up 
a vertical fold of conjunctiva and subconjunctival tissue with for- 
ceps. Fine straight forceps, as fine as iris forceps, are the best for 
this purpose. They should be applied nearly at the spot where 
the inner vertical and the lower horizontal tangents to the cornea 
would intersect each other, and should pinch up everything which 
is superficial to the sclerotic. The scissors should then cut through 
the fold to its very base, close to the forceps and below them, so 
as to make a clean horizontal incision right down to the sclerotic. 
The forceps should retain their hold for the moment, and the scis- 
sors should just make sure that the sclerotic is exposed. Then, 
exchanging the scissors for the hook, and fixing the eye by still 
retaining hold with the forceps, the operator places the extremity 
of the hook on the sclerotic, runs it a little down, to be sure of 
getting below the tendon, well back, to be sure of getting behind 
it, and then upwards and forwards in a bold curve, the extremity 
of the hook never losing touch of the surface of the eyeball. 
When this mancuvre is properly executed, the extremity of the 
hook shows under the conjunctiva above the upper margin of the 
tendon, and the curved part of the hook is completely concealed 
from view by the body of the tendon, and is checked by it from 
advancing to the corneal margin. If the whole of the hook can 
be seen through the conjunctiva, or if it ean be pulled up to the 
corneal margin, it is not under the tendon at all, and another sweep 
must be made. When the hook is rightly placed, the operator 
shifts it into his left hand, and takes up the scissors with his right. 
He makes steady traction with the hook towards the outer 

canthus, passing his left arm for this purpose across the face of 
the patient when operating upon the left eye. Holding the scis- 
sors very slightly open, their curve corresponding to that of the 
hook, he introduces them- into the wound, and passes the point of 
the Lower blade under the tendon, in contact with the convexity 
of the hook, which serves as a director, while the point of the 
upper blade is insinuated between the conjunctiva and the tendon, 
just making its own track through the subconjunctival connective 
tissue. When the scissor blades include a third or a fourth of the 
width of the tendon, they may be closed, then opened again and 
pushed on in the same way for another snip, and so on, until the 
whole of the tendon is divided; when the hook, no longer held 
back against the traction of the operator, will at once break 
through the connective tissue and advance to the corneal margin. 

The operation is then completed. 

An unpracticed surgeon, after getting his hook under the ten- 
don, will sometimes lose his hold, even before he applies the scis- 
sors. ‘This is of no great consequence, as the hook has only to be 
reapplied ; but it does not impress bystanders favorably, and the 
introduction of an instrument twice, when once ought to be suffi- 
cient, produces unnecessary disturbance of the tissues. The w ay 
to avoid the accident is by steady traction, especially when 
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changing the hook from the right hand to the left. If it is fairly 
introduced in the first instance, and then kept tight, it will never 
slip until the tendon 1s divided. If it is not fairly introduced, that 
is, if its extremity does not emerge above the upper margin of the 
tendon, it will come forward as soon as the portion actually i in front 
of it is divided; and hence, as division of the whole width is es- 
sential to success, the learner should always make a final sweep of 
the hook to insure that none of the upper fibres have escaped. 
This precaution, however, should be laid aside as soon as practice 
has given confidence ; and the custom of rummaging about with 
instruments under the divided conjunctiva 1s one ‘of which I need 
only say that it is more honored in the breach than in the observ- 
ance. 

In a general way, the external wound requires no treatment, and 
from its horizontal direction its edges fall at once into apposition. 
But if it was originally a little large, or if any accidental vertical 
cut is made in the conjunctiva during the operation, a suture may 
be passed through this membrane only , and either removed on the 
following day or suffered to make its way out. A suture should 
also be applied if the cut edge of the tendon is exposed in any part 
of the wound, as otherwise a fleshy prominence is apt to spring up 
at such a place, and to be a source of temporary disfigurement. 
Such a prominence in time becomes pedunculated by the pressure 
of the margins of the lids.‘ It may then be snipped off close to 
the conjunctiva, and the cut surface may be touched with nitrate 
of silver, after which all trace of the growth will disappear. 

The amount of bleeding after a squint operation is very varia- 
ble, depending partly on the skill and promptitude of the surgeon, 
partly on the vascular state of the patient, and partly on the s action 
of the anesthetic. In hospital practice the operations are per- 
formed on out-patients, who, notwithstanding all injunctions to the 
contrary, often come with a quantity of undigested food in their 
stomachs, and vomit before they return to consciousness. The 
consequent straining produces more bleeding than would other- 
wise occur, and much of the blood remains in the interstices of 
the connective tissue, and is only slowly absorbed, producing an 
unsightly appearance for a time. If in any case it were very de- 
sirable to prevent this disfigurement, the causes of vomiting should 
be guarded against with especial care, compresses wrung out of 
iced water should be applied to the closed lids after the operation 
until all bleeding had ceased, and a spirit lotion afterwards in order 
to promote the “absorption of any blood which had actually been 
left among the tissues. 

I have already said that a certain graduation of effect may be 
produced by the greater or less freedom with which the scissors 
are employed ; and the difference between the results thus attain- 


1 [Fungoid growths from the exposed fibrous tissue, whether tendon or sclera, 
assume a pedunculated form in cases where there is no possibility of pressure from 
the margins of the lids, as for instance, after enucleation of the eyeball. | 


28 


434 SQUINT, AND AFFECTIONS OF THE OCULAR MUSCLES. 


able is simply due to this, that when the tendon is completely 
divided, the extent to which its extremity will be drawn back by 
retraction of the muscle will be governed by the degree in which 
it is set free from surrounding parts, and especially from the cap- 
sule of Tenon and from the adjoining connective tissue above and 
below. It will depend, in other words, on the extent to which 
the scissors are used downwards, before the incertion of the hook, 
and upwards after the tendon is divided ; and also, in some de- 
gree, upon the way in which the hook is introduced and manceu- 
vred. The strength and character of the attachments depend 
greatly on age, sex, temperament, and general bodily conforma- 
tion ; but it may be said as a rule: that not more than two lnes 
of retraction will be obtained by the bare division of the tendon ; 

and that as much as four or five lines of retraction may be ob- 
tained by free severance of the tendon from its surroundings. It 
is better, however, to do too little than too much ; and on the sys- 
tem of double operation a little more than two ines of retraction 
will almost always be enough for each eye, as a squint which 
measures five lines is one of large dimensions. When the first 
operation is completed and the patient is restored to consciousness, 
fully two-thirds of the total squint should be cured; but this effect 
will be somewhat diminished when the eut tendon has regained 
its hold upon the eye No after-treatment is necessary, except to 
give the eyes functional rest for a few days (I generally direct that 
there should be little or no reading, and for a child no lessons, for 
a week); and in about a month, if the eye operated on possesses, 
when the other is closed, a free e range of mobility in all directions, 
showing that its internal rectus is once more securely attached, the 
oper ation on the other eye may be performed. 

In this second operation, especially in small squints, there is a 
manifestly greater risk of doing too much, and of producing di- 
vergence, than in the first; and the division of the tendon should 
be made with a corresponding degree of care. If it should be ap- 
parent, at the time of the operation, or upon restoration to con- 
sciousness, that the effect produced is too great, it may be dimin- 
ished by a horizontal suture, passed through the conjunctiva near 
the corneal margin, carried pretty deeply through the subconjune- 
tival tissues towards the caruncle, and so tied as to bring forward 
the end of the tendon. It must be remembered that the imme- 
diate will always be greater than the ultimate effect; on account 


a 
of the function of the internal rectus being suspended for the 


time, or at least only exercised indirectly, through the intermedia- 
tion of some part of the capsule of enon. 

It is manifestly impossible, on the living eyes, either to obtain 
the precise degree of retraction which is needed, or to divide it 
with diagrammatic equality between the two. Here, however, the 
requirements of function come to the aid of the imperfections of 
art. ‘The surgeon leaves, let us say, half a line of residual con- 
vergent squint, or he produces half a line of divergent squint, by 


over correction; and in either case the defect will [often] be over- 
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come by the efforts of the antagonist muscles to remove the result- 
ing diplopia. When a patient, after the second operation, com- 
plains at first of double images, lying very near together, it may 
be confidently predicted that. they will soon disappear, and that 
the ultimate result will be entirely satisfactory. If the images are 
somewhat far apart, and if the distance between them should in- 
crease, it will be manifest that either too much or not enough has 
been accomplished. In the former case there would be crossed 
images and divergence of the optic axes; in the latter, homony- 
mous images and some remaining convergence. In the former case 
it might be necessary to perform the operation which will be de- 
scribed in speaking of divergent squint; in the latter it might be 
necessary to divide once more the internal rectus of the squinting 
eye. A few cases have been recorded in which the tendon of this 
muscle has been found to have a second attachment posterior to 
the first, and in which this second attachment required division 
before the desired effect could be produced. 

In cases in which the vision of the squinting eye is very imper- 
fect, so that the annoyance caused by double images would not be 
experienced, perfect harmony of movement can rarely be attained 
for want of sensational guidance. In these cases the only object 
of the surgeon is to convert a conspicuous deformity into a com- 
paratively trifling one, and he may sometimes do this by operating 
to the fullest extent on one eye only, using Mr. Liebreich’s plan of 
undereutting the caruncle and the plica semilunaris, by dissecting 
with scissors between the conjunctiva and the tissues beneath, so 
as to avoid marked retraction vf the former. This should not be 
done unless the defective vision is irremediable; for sometimes, 
when it depends only upon disuse as a consequence of the devia- 
tion, much good may be ettected by compelling the squinting eye 
to read daily with the help of a strong magnifier, while the work- 
ing eye is closed; after which if sufficient improvement is pro- 
duced, the ordinar y Operation may eventually be successful. 

When fixed convergent strabismus is found to be dependent 
upon, or at least associated w ith, paralysis or weakness of the ex- 
ternal rectus muscle, it is manifest that little good can be hoped 
for from division of the internal rectus, unless the strength of its 
antagonist can be restored; and, on the other hand, it is often 
useless to treat the weakened muscle as long as its w vasted fibres 
are stretched, and hindered in their feeble attempts at contraction, 
by the shortening of the other. When paralytic cases are recent, 
they must be treated without operation, on the general principles 
presently to be laid down; but we meet with a : few instances in 
which the paralysis seems to be only an effect of a condition which 
has passed away. I have now had a sufficient number of cases of 
this kind undermy care to feel sure that they may always be cured 
if the paralyzed muscle retains its electric contractility, so that it 
will respond either to the continuous or to the induced current. | 
If, after two or three trials, I find that electric contractility is 
wholly lost, I abandon the case as hopeless; but if it is retained, I 
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first divide the contracted muscle, and then apply a suitable cur- 
rent to the other daily, for as long a time as may be required. The 
following case, which is quoted, with some slight alterations, from 
the fifth volume of the Transactions of the Clinical Society is a fair 
type of the class to which it belongs: 

S. G., a married woman, 33 years of age, came to St. George's 
Hospital on the 16th of May, 1871, asking to be cured of squint. 
She was of healthy aspect, and presented no appearance or history 
of either syphilitic infection or intracranial disorder. She said 
that her eyes were straight until shortly before the preceding 
Christmas, when her husband took her by the throat and shook 
her; but the squint did not appear for a fortnight after this do- 
mestic incident, and the connection between the two was by no 
means clear. When she first applied, her right cornea occupied 
a central position in the palpebral fissure; but the left cornea was 
so much rolled inwards as to be scarcely visible. When standin 
directly in front of her, only the external third of the left cornea 
could be seen, and the pupil had quite passed out of view. The 
movements of the right eye were free and unrestrained, but the 
left was fixed in the state of inversion above described, and could 
not be rolled outwards even when the right eye was closed. The 
best efforts of the pat:ent produced no greater effect than a scarcely 
perceptible quivering 

After having given iodide of potassium for some weeks without 
avail, | determined to treat the malady as a local one. On July 
the 19th I thoroughly divided the tendon of the left internal ree- 
tus at its insertion into the sclerotic; and noted at the time that 
the shortened muscle was felt as a tense and firmly resisting band. 
A day or two afterwards, when the conjunctival wound had healed, 
| found the eve very much in its old position, to which it had 
probably been guided back by the internal fibres of the superior 
and inferior recti. I then commenced localized faradization of the 
external rectus with the primary current of a Stohrer’s battery, ' 
and under its influence the muscle soon began to contract de- 
cidedly, and to draw the eye outwards during the actual period of 
the application. Steady increase of strength was gained, until at 
last, although the ordinary or resting position of the eye remained 
almost unaltered, the patient became able, by a strong effort, to 
roll it quite to the middle of its orbital fissure when the other eye 
was covered, producing, of course, a very large secondary squint in 
doing so. Beyond this point we made no advance; and therefore, 
on the 22d of November, I performed a second operation, by di- 
viding the internal recti tendons of both eyes. The patient was 
exhibited to the members of the Clinical Society on the 12th of 
January, 1872; and at that time her eyes were both perfectly cen- 
tral, and their natural mobility in all directions was entirely 


1 [The better instruments of Drescher and of the Galvano-Faradic Company of 
New York, and the ‘‘ pocket electro-medical apparatus”’ of Gaiffe, give the ‘ pri- 
mary’’ or ‘‘extra’’ current, as well as the secondary or induced current. ] 
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restored, even that of the left eye in the direction of its once par- 
alyzed external rectus. 

I was first induced to apply this method of treatment, in 1867, 
in consequence of the very defective results which were usually 
yielded by the plan then laid down in text-books of ophthalmic 
surgery; that is to say, by division of the contracted muscle, 
together with shortening, bringing forward, or readjustment. of 
the paralyzed antagonist. It is evident that such an operation has 
no tendency to cure the paralysis: that it can give no power of 
motion to the paralyzed muscle; and that if, by merely shorten- 
ing this, it drags the eye into the middle line, the patient will 
have double vision of all objects on the paraly zed side, while the 
manifest deformity will be very likely to recur. 

For the application of the localized faradization, Messrs. Weiss 
made me a small pair of rheophores, each insulated in a handle 
common to both, so that they can be used by one hand, leaving 
the other free to control the eyelids. The terminations of these 
rheophores, hardly larger than lacrymal probes, were covered by 
thin leather to retain moisture, and were applied directly upon the 
conjunctiva over the affected muscle. The extremities could be 
set more or less asunder at pleasure, and the current was»trans- 
mitted every day, for three or four periods of a minute each, with 
short intervals between them. A very small amount of battery 
power was employed; and it was sometimes found necessary to 
separate the lids by a speculurn.’ 

The divergent form of strabismus is much less common than 
the convergent, and is produced either by weakness (insufficiency) 
of the internal recti muscles, or by the loss of guidance incidental 
to defective vision. The insufficiency er the internal recti is mostly 
artificial, produced by excessive or unskilful setting back for the 
eure of convergent squint; for congenital insufficiency, although 
it may interfere with the use of the eyes at short ranges, seldom 
produces [a very high grade of] actual divergence. When the 
vision of one eye is defective in a high degree, that eye is no 
longer guided to correct fixation by a ‘sensational stimulus ; and 
then, under the influence of forces the nature of which is not very 
clear, it often becomes so divergent? as to produce considerable 
disfigurement. A divergent squint proclaims that its owner has 
something the matter with his eyes, and is often a bar to obtain- 
ing employment ; so that, from concern for personal appearance, or 
even for more weighty reasons, patients are u-ually very solicitous 
to be relieved of it. For this purpose [if the divergence is very 
great] it is never sufficient to divide one or both of “the external 
recti muscles; but it is also necessary to shorten the internal rec- 


1 [The constant galvanic current, using from four to twelve or more cells as 
practiced by Benedikt, is often a very efficacious remedy in paralysis of one or more 
of the ocular muscles (see page 195). The current from a series of from three 
to twelve cells, interrupted by a mechanical rheotome, and applied directly to the 
affected muscle, will sometimes produce contraction when the interrupted current of 
the induction apparatus fails. ] 

* [In some cases convergent. ] 
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tus of the squinting eye, or to advance its attachment, or both. 
When the divergent squint is the result of over-correction of a 
convergent one, it may be sufficient to bring forward the muscle; 
but, when it is the result of defective vision, it is generally neces- 
sary also to shorten the tendon.' Several operations for these pur- 
poses have been contrived by different surgeons ; but most of them 
are open to the objection that they mutilate the conjunctiva, and 
thus produce some dragging or contraction towards the inner can- 
thus, generally attended by manifest deformity. In my own 
hands (or in the cases operated upon by others which have fallen 
under my observation) none of these methods have been entirely 
satisfactory in their results; and hence I have been led to devise 
what I think is an improvement upon them. In doing so I was 
much aided by some suggestions taken from a case which has been 
described by Dr. Agnew of New York; and experience has since 
shown me how to overcome certain difficulties of detail. I can 
now feel certain that a failure will only leave the divergence uncor- 
rected, without entailing any new or additional defect; and all my 
cases have hitherto been successful. ‘The operation requires specu- 
lum, forceps, a strasbismus hook with an eye at its extremity, 
strabismus scissors, slender semicircular needles and a needle- 
holder, fine and stout silk, and a few pieces of the finest silkworm 
gut such as is employed by anglers. 

The patient being recumbent and fully etherized, and the specu- 
lum introduced, the first step is to divide the conjunctiva and sub- 
conjunctival] tissue of the squinting eye, on the horizontal meridian, 
from near the margin of the cornea to the caruncle, so as com- 
pletely to expose the middle line of the tendon of the internal rec- 
tus. By a little dissection with the scissors, the tendon is then 
entirely separated from the tissues in front of it; and the strabis- 
mus hook, armed with fine silk, is introduced into the wound, 
earried from above downwards and made to pass under the 
[lower border of the] tendon, and then to project beyond its 
upper margin. The operator next seizes the upper lip of the 
wound with forceps, and lifts it over the extremity of the hook, 
and he then seizes the silk and retains it while the hook is with- 
drawn, so as to leave under the tendon a ligature, which is used 
to draw through a somewhat stouter one. ‘This second ligature is 
firmly tied round the tendon near the selerotic, but not so near as 
to be in danger of slipping when the tendon is carefully eut from 
the sclerotic with scissors. This being done, the external rectus 
should next be divided beneath the conjunctiva precisely as the 
internal rectus is divided in operating for convergent squint. The 
operator then draws forward the internal rectus by the ligature, 
and passes two gut sutures through it from’ without inwards, as 
far back as he may consider necessary, one near to the superior, 
the other near to the inferior margin. The needle carrying the 


1 [Whether the tendon need be shortened or not must depend on the degree of 
displacement of the eye, rather than upon the cause of the displacement. ] 
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former suture is then passed into the wound, insinuated between 
the sclerotic and the conjunctiva, and made to emerge on the ver- 
tical meridian, over the attachment of the superior rectus. The 
needle carrying the latter suture is brought out in the same way 
over the inferior rectus; and the tendon is then cut off behind the 
ligature which is tied round it, and immediately in front of the 
sutures, but not so close to them that they will be liable to break 
through. By means of the sutures, the shortened tendon is brought 
carefully up as near as possible to the margin of the cornea, and 
they are firmly tied, each including a broad bridge of conjunctiva 
and subconjunctival tissue, and the two serving to extend the 
tendon, and to keep it smoothly applied to the sclerotic surface. 
The tied gut sutures occupy the corneal extremity of the conjunc- 
tival wound, the rest of which may be united by one or twosutures 
of fine silk. Lastly, the external rectus tendon of the other eye 
should be divided subconjunctivally ; or, if the divergence were 
only slight, this step may be postponed for a few days, and only 
taken if the result first obtained should prove insufficient. The 
operation being completed, the squinting eye should be left in a 
position of considerable convergence; and both eyes should at 
once be closed by a well-applied compressive bandage, so as to do 
away with muscular movement as completely as possible. After 
forty-eight hours, the working eye may be restored to freedom, 
and the silk sutures may be removed from the conjunctiva of the 
squinting eye; but the gut sutures may be suffered to remain for 
a week, unless they loosen themselves or produce irritation. The 
squinting eye should be bandaged for at least a week, and may be 
covered with a patch for a fortnight longer, while its fellow should 
be used very sparingly. By the end of the third week the sutured 
tendon will be firm in its new position, and the final result will be 
manifest. It is conceivable, but I have not seen it happen, that 
the squint may be ultimately reproduced by the continued influ- 
ence of its original cause. I have seen this after other forms of 
operation ; but not, as yet, after that which is above described. 
(Dr. J. F. Noyes, of Detroit, has described a very simple method 
of advancing the external rectus muscle, which would seem to be 
equally applicable to the rectus internus. ‘‘ The patient being 
fully under chloroform or ether, the lids secured wide open by a 
stop-speculum, a horizontal incision or slit is made in the conjunc- 
tiva directly over the tendon, sufficiently long, through which the 
tendon is lifted out on a blunt hook. The tendon is then divided 
near to its insertion on the ball, leaving enough end or stump so 
that the other end of the divided tendon can be carried under it, 
lapped, and secured by sutures. The amount of shortening thus 
ettected must, by actual measurement, equal the deviation to be 
corrected. If it be found necessary to do so,a portion from the 
end of the tendon may be cut off before carrying it under and lap- 
ping, as already described. 
Two stitches only are sufficient to secure the ends of 
the tendon thus placed until they grow together. Using a curved 
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needle for this purpose, it is passed first through the conjunctiva, 
and then from beneath through the tendons; thus placed on one 
side, it is tied, and then, in the same manner, a suture is placed 
and tied on the other side. On the third or fourth day after the 
operation, or longer, the sutures can be removed with safety.” 
(Trans. Am. Oph. Soe., 1874, p. 274.) 

In this operation it would be still simpler, and we think better, 
to insert the sutares before cutting through the tendon. Having 
raised the tendon upon the hook as deseribed, the needle. armed 
with fine strong silk, may be passed first through the conjunctiva, 
from without inwards and two or three lines distant from the cor- 
neal margin; next, from within outwards, through one of the 
margins of the tendon, as far back as may be necessary to ettect 
the required shortening ; ; thirdly, also from within outwards, 
through the same margin of the tendon, at a point nearer to the 
scleral insertion, so that the distance between the two points of 
passage of the’ needle shall equal the correction which it is pro- 
posed to make ; and lastly, from within outwards, through the 
conjunctiva, opposite the point at which the needle was last “passed 
through the tendon. A second needle may be passed in a similar 
manner twice through the conjunctiva and. the opposite — of 
the tendon, and the tendon itself may then be divided between 
the two sutures. On drawi ing the sutures tight and tying them, 
the two portions of the divided tendon will overlap to just the 
required extent, and generally, if the sutures are rightly placed, 
without having to cut any part of the tendon away. Dr. Noyes 
described this method as an operation for convergent strabismus, 
for which, either alone or conjoined with tenotomy of the antago- 
nist, it would seem to be well suited in some of the severer cases 
in which an operation upon one eye only may be admissible. ] 

An upward or downward squint 1s only produced by paralysis 
of the inferior or superior rectus. When of long standing, it would 
be incurable; or would be curable only by electrization of the 
feeble muscle, combined with [or possibly without] tenotomy of 
the antagonist. 

Paralys sis of one or more of the ocular muscles generally comes 
under observation at an early period, when surgical treatment is 
not required, and when the various forms of the malady are highly 
interesting and instructive. Every form of such paralysis (I use 
the word in a general sense, to signify paresis also) is attended by 
some degree of deviation of one of the optic axes, and by double 
images if the vision of the two eyes 1s even approximately equal. 
The squint may be very large, or so small as to be inconspicuous ; 
and in the latter case it is not always easy to see at a glance which 
eye is wrongly directed. The smaller the squint, the nearer to- 
gether will be the double images; and the nearer they are the 
more nearly equal will they be in vividness and intensity, and the 
more annoying and disturbing to the patient. If one eye deviates 
considerably, its image is formed on a peripheral part of the retina, 
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is comparatively feeble,’ is a long way from that of the other eye, 
and may be neglected or forgotten. It is the false image close to 
the true one, so that the former cannot be ignored, and the two 
cannot readily be distinguished apart, which produces vertigo and 
other associated inconveniences. 

When a patient complains of double vision, or of double vision 
and squint, and when there is a manifest squint of one eye in any 
direction, there can seldom be any doubt which muscle, and, 
therefore, which nerve, is the one in fault. When no deviation 
is apparent, the examination is conducted in the following man- 
ner : 

The surgeon, facing the patient, holds up a pencil-case, or other 
small object, about two feet or so in front of him, and desires him 
to follow its movements with his eyes, but without moving his 
head. The surgeon first slowly moves the object to and fro, to 
test convergence; then, in succession, to the right, to the left, up- 
wards, and ‘downwards. It will generally be found that one eye 
Jags in one of these directions, so that a weak muscle among the 
recti becomes declared. When this testis not sufticient, the next 
is to hold the object nearer to the eyes than before, and to shut 
it out, first from one eye and then from the other, by the interpo- 
sition of the hand or of a hand-screen. When the deviating eye 

is thus covered, the correctly fixed eye does not move ; but, when 
the latter is covered, the former instantly moves to fix the object. 
In this way the deviating eye may be readily determined. 

The faulty muscle and the direction of deviation may also be 
shown by the position of the false image (that of the deviating 
eye. The patient should be placed eight or ten feet from a lighted 

candle. in an otherwise darkened room, and he will see two flames. 
If a slip of red glass is held before one eye, the image belonging 
to that eye will be colored red, and will be plainly distinguishable 
from the other. It is usually best to place the red glass before 
the non-deviating eye; and then to make the patient describe the 
exact position of the white flame in relation to the red one, how 
far it is from it, whether above or below, to the right or to the 
left, and whether in the same horizontal or vertical plane, or in 
some intermediate one. The false image is always projected in a 
direction contrary to that of the deviation of the cornea. If the 
right cornea deviates inwards, the image of the right eye will be 
outwards, towards the patient’ s right, and vice versd. If the cor- 
nea deviates upwards, the image will be downwards, and so on. 
In Fig. 106, the diagram a shows a right eye naturally placed to 
look towards an object (B) situated in front of it, and having on 
its far right the poject c. The ray from B falls on the yellow Spot 
external to the optic nerve; the ray from c falls on a portion of 
retina internal to the optic nerve, and there makes an impression 
which is interpreted by the consciousness as an intimation that 
there is an object in the direction c. In the second diagram, at 


1 [Rather, the perception is feeble. Bed 3 page 74. | 
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a’, the same eye is drawn with its cornea deviating inwards, as if 
from spasm of its internal rectus; and, as the globe rotates about 
its centre, the posterior hemisphere is necessarily made to deviate 
outwards. In this position, the ray from the object at B’ falls on 
the part of the retina which previously received rays from the far 
right; and the consciousness misinterprets the impression, and 
refers the source of the ray to the position c’; or, as it is said, 
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projects the image in that direction. If the deviation is due en- 
tirely to the fault of one rectus muscle, the false image will be to 
the right or left of the true one on the same horizontal plane, or 
accurately above or below it on the same vertical plane;' but if 
the participation of one of the oblique muscles, or the disturbance 
of harmony between the muscles generally, should produce, as it 
often produces, some compound form of deviation, or some rota- 
tion of the globe about its antero-posterior axis, then the false 
image will be in some intermediate meridian, to the right or left 
of the true image as well as above or below it. The relative posi- 
tions of the two images may be conveniently ascertained by hold- 
ing up a white rod, or a roll of white paper, in a vertical position, 
as an object of vision. The two images may then be either placed 
vertically, one above the other, or laterally to each other; or the 
false image may be displaced both laterally and vertically, or it 
may be oblique [in direction] with reference to the true one. It 
is manifest that a purely vertical displacement points to paralysis 
of the superior or interior rectus only ;? and a purely lateral dis- 
placement to paralysis of the internal or external rectus only. A 
displacement which is both lateral and vertical, but in which the 
images are parallel, shows that the external or internal rectus par- 
ticipates in the weakness of the superior or inferior, or vice vers@; 
and a displacement in which the images are no longer parallel 


! [The movements of the: eye directly upwards and downwards are resultants of 
the action of two muscles, the superior rectus and inferior oblique, or the infe- 
rior rectus and superior oblique; hence, paralysis of a superior or inferior rectus 
gives rise to a diplopia, which is not accurately vertical. ] 

+ (See last note. ] 
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shows that the eyeball has undergone some rotation on its axis, 
or that it has failed to undergo the rotation proper to the direc- 
tion in which it is turned, either by the participation of one or 
both of the obliqui, or from their action being uncontrolled by 
that of other muscles. The only muscles which are very liable to 
isolated paralysis are the external rectus and the superior oblique, 

each of which has its own special nerve; while the others, being 
all supplied by branches of the third nerve, are more usually ie 
lyzed tegether, although sometimes in different degrees. In 
ralysis of the external rectus, the affected eye cannot be turned ts 
towards the side of the paralyzed muscle, and homonymous double 
vision of objects situated in that direction is produced. In pa- 
ralysis of the superior oblique, the apparent movements of the eye 
are very little attected. The double images are seen only in look- 
ing downwards, they are homonymous, the false image is ‘displaced 
both laterally foutwar ds] and vertically (downwards], and is ob- | 
lique, inclining towards the true one at the top. In the many 
possible varieties of paralysis, the relative positions of the two 
images vary accordingly ; and it would be beyond the scope of 
this treatise to enter fully into details which are curious and in- 
teresting as illustrations of physiological function, but which have 
little or no bearing upon treatment. Jor the purposes of the prac- 
titioner it is generally sufficient to know that the fourth or the 
sixth nerve, or the third either partially or collectively, is that 
upon which the museular affection is dependent. 

It will be remembered that the third nerve supplies the levator 
palpebree, the superior, internal, and inferior recti, the inferior 
oblique, the sphincter pupille, and the ciliary muscle. When it 
is paralyzed as a whole, therefore, the group of symptoms is exceed- 
ingly characteristic. The upper eyelid is closed, and presents a 
curiously flaccid and smooth appearance, its ordinary wrinkles 
having disappeared. When the fallen lid is lifted, the cornea is 
found directed towards the temporal side, and immovable by the 
will in all other directions. The pupil is dilated in a moderate 
degree, showing paralysis of the sphincter without spasm of the 
dilatator, and the vision of the eye is impaired so far, and usually 
so far only, as it is dependent upon accommodation. When both 
eyes are directed to an object, it is seen singly as long as it is held 
towards the outer side of the affected eye; but in all other posi- 
tions there are crossed double images. When the paralysis is 
partial—that is to say, when it affects certain parts of the nerve 
only—the group of symptoms above described will be modified by 
the absence of some of its members; thus there may be no falling 
of the upper lid, or no dilatation of the pupil or paralysis of ac- 
commodation. Paralysis of the fourth nerve, which supplies only 
the superior oblique, or of the sixth, which supplies only the ex- 
ternal rectus, cannot, of course, be partial in the sense .above 
indicated, although it may be complete or incomplete as a matter 
of degree. The symptoms of these last varieties have already been 


sufficiently described. 
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As a matter of fact, paralysis of one or more of the intracranial 
nerves is, in the greater number of cases, a consequence of syphilis ; 
but it may be produced by syphilis in different ways, as by pressure 
upon a nerve trunk by thickened periosteum, or by interference 
with its central ganglia by a gummous tumor. It may also be 
produced, of course, by a variety of other lesions; and the ques- 
tions which should be answered, in any case, are, first, whether 
the paralysis is due to a cause operating upon the centre of the 
nerve, or upon its trunk; secondly, whether this cause 1s of 
sy philitic origin? It is not always possible to answer either of 
these questions with certainty ; but the symptoms will often justify 
some conclusion. When more than one nerve is affected, as, for 
example, in the case related at page 117, it becomes nearly ‘certain 
that the disease is not central, but that the trunks are compressed 
where they lie in juxtaposition ; and, when paralysis of the third 
nerve is only partial, it may be evident that all the branches given 
off in front of some given point are implicated, while all those 
given off behind that point have escaped. Such an anatomical 
distribution of the paralysis would often show the seat of mischief, 
although it must be remembered that it might be produced by 
central disease of such a kind as to implicate the origins of certain 
filaments only. There is one form of double vision of extremely 
grave import, in which the extent, and even the kind, of the devia- 
tion varies from day to day, the images neither maintaining the 
same distance apart nor the same relative position, and the squint 
being larger at some periods than at others. This form is gener- 
ally, perhaps always, associated with progressive locomotor ataxy, 
of which it is often a precursory symptom; and it seems to depend 
upon want of co-ordination and harmony among the ocular muscles, 
like that which afterwards becoines*so manifest in the muscles of 
progression. ‘The eyes, in such cases, may almost be said to reel 
and stagger; and the traditional diplopia of intoxication, if those 
who suttered from it were able to describe it accurately, would 
probably be found to possess somewhat the same character. 

It follows that, in every case of paralysis of any ocular rnuscle, 
the examination of the patient should always have reference to 
the possible existence of disease of the nervous centres; and that 
all the evidence either for or against this supposition should be 
weighed with scrupulous care The family and personal history 


with regard to neurotic maladies, especially with regard to mi- - 


graine, the presence or absence of headache, sickness, or vertigo, 
the state of the memory and other mental faculties, the character 
of the sleep, and the normal or abnormal state of the emotions, 
should all beinquired into. The vision should be tested after any 
paralysis of accommodation which may be present has been cor- 
rected by a lens; and the circulation upon the optic disk should be 
studied in the erect image, with a view to the discovery of obstruc- 
tion or edema. Even if only a negative conclusion can be reached 
by these means, such will at least justify a hope that the cause of 
the paralysis may be extracranial ; and then, unless it is produced 
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by an orbital tumor, which would soon give other evidence of its 
presence, there is little but periosteal or neurilemmar thickening 
left to be taken into account. Such thickening may be syphilitic, 
or rheumatic, or gouty; but the syphilitic cases are more numer- 
ous than all others put together. An exception to this statement 
must be made in the single case of paralysis [paresis] limited to 
the muscle of accommodation and the sphincter of the pupil; an 
attection which often follows exhausting illness, and which is well 
known to be among the common consequences of diphtheria. Such 
paralysis is usually recovered from as strength is regained; but in 
a few instances [ have seen it permanently established in one of 
the eyes. 

As regards treatment of the early stages of paralysis, there are 
either two remedies or none: ; and the remedies, it need hardly be 
said, are mercury and iodide of potassium, or rather, perhaps, 
iodide of potassium and mercury. The iodide has the advantage 
of being useful in nearly all cases, syphilitic or not; while the 
mercury is only required for the former, and not always in them. 
Concerning the methods of administration of either, or both, I 
have nothing to add to the general principles which I have else- 
where endeavored to lay down (Chap. IV); while it need hardly 
be said that tonics may be given at the same time if they are in- 
dicated, and that the eeneral health and habits of life must be 
taken into account. It will be useless to prescribe iodide of potas- 
sium for the removal of gouty or rheumatic deposit, so long as the 
patient is allowed to lead a sedentary life, or to consume an ex- 
cessive quantity of food or drink. When the mere symptom of 
double vision is a source of great distress, it may be obviated dur- 
ing the period of treatment by covering one eye with a patch, or 
by wearing spectacles one lens of which has been cvated by opaque 
varnish; and some plan of this kind will be required in the ma- 
jority of instances. In the consulting room, it is often possible to 
unite the images and to correct the double vision by placing a 
prism before one eye; but this expedient is not found to be prac- 
tically available for persons who are engaged in the work of life, 
and who reqnire to exert constantly varying degrees ef ocular 
convergence, in order to look at objects at varying distances. For 
paralysis of the accommodation and of the sphincter of the pupil 
it is usually proper to employ the’ local application of extract of 
Calabar bean;! and, when the external muscles are affected, and 
the deviation remains after the primary nerve lesion has passed 
away, our best hope of success will be afforded by tenotomy and 


Sedition. 


1 [In mydriasis and paralysis of accommodation we have seldom derived any 
lasting benefit from Calabar bean, and its use has generally been attended with 
sume degree of discomfort. We have, on the whole, succeeded best by prescribing 
spectacles, ordering a plane glass for the unaffected eye, and for the affected eye a 
convex glass of such strength as shall nearly, but not quite, supply the place of the 
deficient accommodation. If the accommodation becomes stronger under the use of 
the glasses, we may soon change the convex glass for a weaker one, and thus, by 
carefully regulated exercise, possibly improve or resture the weakened function. ] 
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The ocular muscles occasionally, but only rarely, suffer from 
spasm, and this, as well as paralysis, may be a source of double 
vision. Setting aside the spasm of ametropia, which affects the 
internal recti in hypermetropia and the ciliary muscle in myopia, 
and which is readily explicable as a result of functional derange- 
ment, spasm may occur as one among the symptoms of hysteria, 
or as a result of disturbance of the circulation of the brain, due 
either to temporary or to permanent causes. A middle-aged man, 
otherwise apparently in good health, lately applied at St. ‘George’ S 
Hospital on account of “double vision which had appeared. sud- 
denly. I found spasm of both internal recti, producing convergent 
squint, and associated with spasm of the ciliary muscles and of 
the sphincters of the pupils. In the absence of any special indica- 
tion for treatment, [ put him upon iodide of potassium—and, 
whether as an effect of the medicine I cannot say, in a few days 
his symptoms disappeared. 

[The prevention of strabismus, and its cure in its incipient and 
early stages, is too important a subject to be wholly passed over 
in this connection. It is now well understood that convergent 
strabismus is ordinarily dependent upon a hypermetropic confor- 
mation of the eyes, the excessive accommodative effort requisite 
for clear vision leading in many cases to similarly excessive con- 
vergence, which, at first periodic, becomes afterwards constant, 
and soon increases to become a very conspicuous deformity. Con- 
vex glasses, of appropriate strength to correct the hypermetropia, 
restore the normal balance between accommodation and converg- 
ence, and thus may prevent the development of squint by remov- 
ing its cause. 

The treatment of commencing squint by convex glasses, al- 
though perfect in theory, is not always of easy application. Squint 
18 generally developed in early childhood, and as it is not always 
easy to make a young child wear glasses with the requisite per- 
sistency, the treatment often fails or is prematurely abandoned. 
In other cases, however, it succeeds perfectly. 

Another plan of treatment, quite distinct from that by convex 

lasses, 18 to sever the physiological connection between accom- 
modation and convergence by temporarily suspending the former 
of the two functions by atropia. Under the full influence of atro- 
pla accommodation is impossible, and all accommodative effort 
ceases as soon as it is found to be ineffective. Under atropla, 
then, the visual axes may become perfectly parallel, and remain 
so as long as the effect of the atropia is maintained. The treat- 
ment by atropia may be kept up for months, or years if necessary, 
and thus the habit of binocular vision may be cultivated and pre- 
served indefinitely. Reading is rendered possible and easy by the 
aid of strong convex spectacles, and a neutralizing convex eye- 
glass may be used to improve distant vision. Sooner or later, in 
most cases, the habit of binocular vision becomes so far strength- 
ened by use as to render it possible to maintain it by neutralizing 
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convex glasses alone, which then answer for vision at all distances 
alike, and the cure is complete. 

In practice, a few points should be especially regarded : 

First. The atropia must be so used, always in the non-deviating 
eye and generally in both, as to secure and maintain its full my- 
driatic.etfect, and the glasses prescribed for reading or study, must 
be of such strength as both to neutralize the hypermetropia and 
supply the place of the suspended accommodation. 

Secondly. The treatment by atropia must be kept up in many 
cases for a long time, often for several months; the progress of 
the cure being occasionally tested by the temporary suspension of 
the remedy, the patient meanwhile wearing neutralizing convex 

lasses. 

Thirdly. Tf astigmatism is present in any high degree, it should 
be carefully corrected, together with the hypermetropia, in the 
glasses to be worn after suspending the use of the atropia. 

Fourthly. In case of a relapse the use of atropia should be at 
once resumed. ; 

By following the general course just indicated we find it quite 
practicable to treat convergent strabismus, in its earlier stages, 
even in children of three years of age or younger. Under atropia 
convex glasses are so great an aid to vision that they are readily 
accepted ; with them reading and study become easy, and bin- 
ocular vision, if once re-established, is permanently preserved, a 
result which is, we think, worth all that it costs in the way of 
trouble and the exercise of patience. 

If the deviation has become fixed before trial of the atropia 
treatment, we think it best to correct it early by tenotomy; but 
we think it very important first to test the condition of the recti 
muscles by the use of atropia for a longer or shorter time. After 
tenotomy, also, we often find in the temporary use of atropia an 
indispensable aid to the successful use of such convex glasses as 
may be necessary, whether to improve vision or to prevent the 
tendency to relapse. ] 


a 


OR AP TAR xy. 
THE USES AND SELECTION OF SPECTACLES. 


Ir may safely be laid down as a general rule, to which there are 
only few exceptions, that a case in which there is tolerable vision 
under some particular conditions, but in which this tolerable vision 
is subject to unusual limitations, or in which the use of the eyes 
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is productive of discomfort that soon passes into pain,' or even 
into more serious symptoms, is one that may be relieved by specta- 
cles. The various sources of physical imperfection which are in- 
herent in the structures of the eye become causes of discomfort, 
most frequently, by creating a necessity for inordinate muscular 
exertion. In order to make this clear, it 1s necessary, even at. the 
cost of repeating what has already been said in earlier portions of 
the volume, to glance at the muscular efforts which are required 
for normal vision. These are of two kinds: the accommodation, 
which optically adjusts each eye singly for the object to be looked 
at; and the convergence, which directs both eyes in such a manner 
that, the image of the object shall be formed upon the yellow spot 
of each. The accommodation provides for clear and defined 
images: the convergence provides for single vision with the two 
eyes. 

The first thing which is essential to the formation of a clear and 
defined image is “that the rays of light proceeding from the object 
looked at shall be accurately focussed upon the percipient sa ot 
the retina; and the fulfilment of this condition implies also the 
existence of a definite relation between the refracting power 
of the eye and the length of its antero-posterior axis. In a 
normal or ideally correct eye, this relation is such that, in a state 
of rest, the parallel rays proceeding from infinitely distant objects 
are those which are correctly focussed ; and it follows that diver- 
gent rays, proceeding from some nearer point, would have their 
focus behind the retina. As a matter of fact, however, the eye 
does not recognize very small departures from parallelism; and we 
may, for all practical purposes, consider those rays parallel which 
proceed from objects more ere about twenty feet distant. Within 
this limit the rays begin to be [sensibly | divergent, and become 
more so the nearer to the eye is the point from which they proceed. 
While the normal eye remains at rest, therefore, it has clear and 
distinct vision from the horizon to a distance of [about] twenty 
feet. Objects which are within this distance will appear more or 
less dim, and the nearer they are the less clearly will they be 
defined. 

By the action of the ciliary muscle, the eye is enabled to increase 
its refractive power, and hence to obtain clear vision from diver- 
gent rays. As the object of regard approaches nearer and nearer, 
the ciliary muscle of the normal eye is called into activity, and the 
divergent rays are still focussed upon the retina, until a point is 
reached at which the muscle can make no ereater eftort. This is 
the “ near point ” of distinet vision, and within it all objects appear 
dim. If we take a page of print, and bring it gradually towards 
the eye, we shall find that at some definite distance the characters 
are no longer distinguishable. 


' [There is unfortunately a very considerable class of asthenopie cases whose chief 
characteristic is discomfort or pain on using the eyes, in the treatment of which 
spectacles either affurd no relief or play a comparatively unimportant part. ] 
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In order to prove that the dimness of near objects is due to the 
divergence of the rays proceeding from them, we have only to look 
at the page through a pinhole in a card. The effect of the small 
aperture will be to cut off the external or more divergent rays of 
the pencils proceeding from each letter, and to admit only those 
which are central and approximately parallel. The result will be 
that the page can be read much nearer to the eye than before; 
and a man of middle age, whose unaided near point for small type 
is say at twelve inches, will be able to read the same type at three 
inches through a pinhole. 

The change which takes place in the adjustment of the eye, 
when it is turned from a distant to a near object, is Known as “ac- 
commodation ;” and the occurrence of an actual change has been 
proved, not only by reasoning, but also by direct observation. I 
have already mentioned the simple experiment devised by Donders 
for this purpose. If we hold a veil at. some inches from the eye, 
and a book beyond it at a greater distance, we can at will see accu- 
rately either the texture of the veil or the letters of the book, but 
never both together. If we see the texture of the veil, we cannot 
distinguish the letters of the book; if we read, the veil produces 
only a feeble, almost uniform, obscuration of the field of vision ; 
of the separate threads we see scarcely anything. The craving of 
the eye for clear images is one of the strongest of our instincts ; 
and, wherever we look, the adjustment necessary to its eratitica- 
tion is effected, not only without any voluntary effort, but often 
without any consciousness of change. This will be clear ly shown 
if we vary the experiment of Donders, by moving the book out 
from behind the veil toa lateral position with regard to it, but 
still preserving the original distance of each from “the eye We 
shall then find that we see either the texture or the letters clearly 
as the gaze turns from one to the other; and that, unless the 
nearer of the two is too near for comfortable vision, we shall have 
no knowledge either of effort or of relaxation when the change of 
direction is made. : 

The manner in which the increased refraction of the eye in 
accommodation is brought about, is by an increase.in the convexity 
of both surfaces, but chiefly of the anterior surface, of the crystal- 
line lens. The power of effecting this change is at its maximum 
in early life, when the texture of the lens is soft. From about the 
age of eleven’ the power gradually diminishes; and, as the lens 
increases in firmness, the near point recedes further and further 
from the eye. For many years this change is productive of no 
inconvenience; but, as lite advances, a time comes when the near 
point is too far aw ay for the requirements of the individual. In 
reading, for example, the necessary distance of the page becomes 
so great that the eye no longer receives sufficient light from it; 
and the elderly reader is forced either to read only in good day- 
light, or to place his artificial light very near his book. Such a con- 


1 [Probably much earlier. ] 
29 
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dition is called presbyopia, or aged sight ; and this word should be 
strictly limited to impairment of accommodation in healthy eyes, 
depending upon the changes incidental to advancing life. As these 
changes are progressive, none but an arbitrary line can be drawn 
to mark the commencement of presbyopia; and, as they are phys- 
iological, they are to be regarded with no anxiety. The incon- 
veniences attendant upon presby opia are to be relieved, in great 
measure or entirely, by the use of proper spectacles ; and the time 
when these should be employed must be determined by two con- 
siderations,—the distance of the near point, and the occupations of 
the individual. The mode of action of the spectacles, and the 
principles which should govern their application, will be further 
discussed in the sequel. 

As regards the accommodation, we have seen that a normal eye 
is passive or at rest when directed to objects more than twenty 
feet distant; and that within this range its power of adjustment is 
brought instinctively and involuntarily into play, at first slightly, 
but in a constantly increasing degree as the object approaches, 
until volitional effort 1s superadded, and at last a near point is 
reached, within which the ciliary muscle can no longer overcome 
the divergence of the rays of light, and no clear vision is possible 
except by the aid of some form of optical instrument. Such an 
eye is called by Donders ‘ emmetropie.” 

The maximum of accommodative adjustment of which an eye is 
capable, like the maximum of any other muscular ettort, cannot 
be long maintained without fatigue; and hence no one can read 
continuonsly at the actual near point. The page or the work must 
be held so tar beyond the near point that the eftort required for 
adjustment is not excessive; and it has been ascertained that an 
exertion of about half the total power of accommodation is as much 
as can generally be borne for any lengthened period. A person 
whose near point has receded to a distance of ten inches from the 
eye would find any continuous work irksome, unless the object 

icoked at could be kept nearly twenty inches away. 

It is obvious that an eye may depart from the emmetropic 
standard in either of two opposite directions. As shown in the 
diagram on page 39, it may be either longer or shorter than the 
focal length of its refracting media. All such departures from 
normal proportion are included by Donders under the name of 
ametropia—a word to which there is the single objection that it 
is liable to be confounded with emmetropia, unless we give the 
continental sound to the a. The form of ametropia in which the 
eyeball is too flat, in which its antero-posterior axis is shorter than 
its focal length, 1s called by Donders hypermetropia ; and this term 
has been very generally accepted. The opposite condition, in which 
the eveball is elongated, and the antero-posterior axis is longer 
than the focal length, might be appropriately called brachyme- 
tropia, or, as suggested by Scheftler, hypometropia ; but it is so 
generally known as myopia that this ‘trivial appellation i is not easy 
to discard. 
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Tt is plainly apparent that either form of ametropia is calculated 
to modify the relations of muscular effort to near vision, as far as 
accommodation 1s concerned. ! 

In the ease of hypermetropia, where the focus of parallel rays 
would be behind the retina, the clear vision of even distant objects 
requires an eftort of accommodation; and this effort is of course 
increased when near objects are looked at. It follows that the 
eyes are never at rest unless closed. The instinctive desire for 
clear images compels accommodation at all other times; and to 
turn the eyes to distant objects gives only comparative, not abso- 
lute, repose. While the faculty of accommodation is in full vigor, 
and ‘especially when the degree of hypermetropia is not great, the 
subject may accomplish the necessary effort without sensible 
fatigue. Butif the hypermetropia is itself considerable, or when 
the faculty of accommodation becomes diminished either by age 
or by participation in general bodily weakness, the strain of con- 
stant and excessive exertion becomes more than the eyes can bear, 
and leads to much pain and inconvenience while they are in use, 
as well as to dimness of vision when the effort is involuntarily 
relaxed. 

In myopia, where the focus of parallel rays would be in front of 
the retina, and clear vision is obtained only from the dive: 
rays proceeding from near objects, the function of accommoday rere 
may remain almost entirely, or in high degrees of myopia enti: '. 
in abeyance. If, for example, a person is so ) shortsighted as to have 
no clear vision of objects which are distant more than six inches 
from the eye, he will have no need of accommodation unless he 
wishes to bring thei still nearer than this—a condition seldom 
likely to be fuliilled. 

The second faculty conducive to vision for which muscular effort 
is required, is that of so directing the two eyes that the image of. 
the object looked at falls upon the posterior pole of each, or upon 
the yellow spot of the retina, by which arrangement single vision 
with two eyes is obtained. ‘Disregarding the more complicated 
movements by which the gaze is directed towards objects placed 
laterally, L will confine myself to the common case of some object 
situated at the level of the eyes, directly in front of the observer, 
and capable of being moved to and fro in a direct line. In sucha 
case the direction of the eyes is accomplished almost entirely by a 
greater or less effort of the internal recti muscles, and is simply a 
greater or less degree of convergence. For an object at a distance 
the convergence is trifling in amount ; but as the object approaches, 
the convergence becomes considerable, and may be easily watched 
by moving any small object to and tro before another person, whose 
attention 1s steadily directed to it. 

The functions of accommodation and of convergence, both mus- 
cular, are both governed by branches of the third nerve, in response 
to impressions made through the retinee upon the sensorium. 
Although essentially independent, they are always performed 
together in normal eyes, and they become so associated by habit 
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that any attempt to exert either of them singly is usually painful 
or futile. A person with normal eyes, not yet become presbyopic, 

will read for any reasonable time without fatigue, holding a book 
eighteen inches from the face, and exercising the necessary degree 
both of accommodation and of convergence. ‘The same person will 
also look without fatigue over a distant prospect, exercising 
neither accommodation nor convergence in any appreciable manner. 
But if we set him to read at eighteen inches with magnifying 
spectacles of eighteen inches focal length, or to look at the land- 
scape with concave spectacles of the same power, the eyes will 
speedily ache beyond endurance. In the former case the specta- 
eles render the rays of light parallel; and so the accommodation is 
at rest while the convergence is exerted to fix the eyes on a near 
object. In the latter case the spectacles render the rays as diver- 
gent as if they proceeded from an object eighteen inches distant, 

and accommodation to that extent rin ee required ; while the 
real distance of the scene precludes any corresponding effort of con- 
vergence. Convergence in the absence of accommodation, and 
accommodation in the absence of convergence, are equally painful 
and distressing. 

The action of a prism in displacing the apparent position of ob- 
jects may he used to prove the character of the uneasiness produced 
by either of the experiments with spectacles above described. A 
pair of prisms, each of seven and a half degrees of angular measure- 
ment, placed with bases inwards before the convex lenses, or with 
‘bases outwards before the concave lenses, will instantly remove 
all inconvenience. In the former case they relax the convergence 
to parallelism, to correspond with the relaxed accommodation ; in 
the latter they produce convergence to a point eighteen inches 
distant, to correspond with the effort of accommodation. In the 
former case they relax muscular action ; in the latter they call it 
into play; but in both the discomfort and fatigue resulting from 
the derangement of the natural harmony between accommodation 
and convergence are immediately relieved. It 1s necessary, of 
course, that the prisms should not be rotated about the visual line, 
but that the thickest and thinnest part of each should be ac- 
curately in the same horizontal plane, so as to avoid displacement 
of either image upwards or downwards. 

In ametropic eyes, of whatever character, the normal relation 
between accommodation and convergence is broken through. The 
hypermetrope is always called upon for a degree of accommoda- 
tion in excess of his convergence ; the myope, for a degree of con- 
vergence in excess of his accommodation. Early habit and con- 
stant practice will do much to diminish the irksomeness of this 
disturbance of natural co-ordination ; but still it seriously impairs 
the working power of the eyes, and ‘perhaps explains, even more 
than the actual amount of effort demanded from them, why their 
muscles so often break down and fail. The muscles of aceommo- 
dation of the hypermetrope, the muscles of convergence of the 
myope, are those in which the failure usually becomes apparent ; 
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although in some cases, in which the natural harmony of the two 
functions is stronger than the demand for [single or] clear images, 
another result is produced. In hypermetropia, a degree of con- 
vergence which keeps pace with the accommodation is the ordinary 
cause of strabismus ; and myopia is often aggravated by spasm of 
the accommodation, which is not an aid to vision, but which simply 
keeps pace with the required ettort of convergence. 

In order correctly to estimate the values of the various elements 
concerned in the muscular efforts of the eye, it is necessary to re- 
duce them to numerical standards. For this purpose the degree 
of ametropia is expressed by the reciprocal of the focal length, in 
Paris inches, of the lens which corrects it; and the power of con- 
vergence by the degrees in angular measurement of the prism 
which it can overcome. For example, a myopia may be such that 
a six-inch or an eight-inch lens corrects it perfectly, and enables the 
myope to see = horizon. We then describe the myopia as being 
equal to % or %,' using the reciprocal instead of the whole number, 
because the my opia which requires a six-inch lens is gre eater than 
that which requires an eight-inch, and the fr action 4 418 greater 
than § A myopia equal to § will plainly be one in ‘which the 
person has no distinct vision, when unaided, of any object that is 
more than six inches distant from the eye; but the concave lens 
gives to parallel rays a divergence as if they proceeded from a 
point six inches away, and thus enables them to be united upon 
the retina. Hypermetropia is expressed in the same way, but its 
degree is less easily determined, on account of the action of the’ 
ciliary muscle in diminishing the apparent defect. Tor example, 
a person may have hypermetropia which requires an eight-inch 
convex lens for its absolute correction, so that rays passing through 
this lens will be united upon the retina when the eye is at rest. 
But the ciliary muscle, by rendering the crystalline lens more con- 
vex, may habitually overcome and conceal half of this hyperme- 
tropia, in which case it is said to render it latent, leaving the other 
half manifest. The person would then say that a convex lens of 
16 inches focal length improved distant vision, while a stronger one 
rendered it obscure ; and it would still be uncertain how much the 
ciliary muscle was acting, and how much hypermetropia was ren- 
dered latent by its means. This difficulty is overcome by the use 
of atropine, which for a time paralyzes the accommodation, and 
brings the latent hypermetropia into view. For this purpose the 
solution of atropine or of its sulphate should be of the strength of 
at least four grains to the ounce, and a large drop should be placed 
in the eye two or three times, at intervals of an hour, the last ap- 
plication being made about two hours before the time of examina- 
tion. Young “subjects will sometimes entirely conceal even very 
high degrees of hypermetropia, and will reject the weakest convex 


1 [This is not strictly correct, for the reason that the position of the correcting 
glass is half an inch or so in front of the eye. The actual myopia is somewhat 
less, and, on the other hand, the actual hypermetropia is somewhat greater than 
tie value of the correcting glass ] 
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glass until atropine has been used. Without atropine, however, 
we shall often find that some weak convex glass, as a 30 or 36-inch, 
improves distant Wh and a then say that there is manifest 
hypermetropia equal to 3!, or 43. After the atropine, we may find 
that a convex of fifteen or t eighteen inches is required, and we say 
that the total hypermetropia | is eqnal to ,'; or ,'g. The difference 
between the manifest and the total is, of course, the amount which 
is latent, and this affords the measure of the accommodation 
effort which is habitually made when the eyes are directed to dis- 
tant objects, and which is much increased when they are directed 
to near ones. 

For estimating the convergence we require pairs of prisms, one 
of which is placed, with its base outwards, before each eye, until 
the internal recti muscles can no longer fuse the two images into 
one, and double vision is the result. The most powerful prisms 
which can be overcome, so as to maintain single vision of an ob- 
ject in spite of thern, furnish the measure of the strength of the 
convergence faculty. Perhaps the best test object is a lighted 
candle, in an otherwise darkened room, at a distance of six or 
eight feet from the spectator. ‘The prisms are named by their 
angular measurement in degrees, so that the higher numbers are 
the stronger, and whole numbers are used instead of fractions. If 
the eyes can overcome a pair of seven degrees, and are beaten by 


oO 


a pair of eight degrees, we say that the total convergence is equal 


to fourteen—the sum of the highest pair which can “be conquered | 


by the muscles. 

In estimating either myopia or hypermetropia, it will sometimes 
happen that the patient finds it difficult to decide between two or 
three lenses of nearly equal power, and gives the preference now to 
the stronger, now to the weaker of them. When this is so, we must 
suspect the presence of the complicated form of ametropia which 
is called astigmatism [or sometimes of accommodative spasm]. 

The surface of the cornea is not always, or even usually, a por- 
tion of a perfect sphere. If we draw two imaginary lines bisect- 
ing it, one vertical and the other horizontal, and call them the 
vertical and horizontal meridians, we may easily find that there 
is, in most eyes, a slight difference in the curvature in these two 
directions. [If the eye is emmetropic in one of the meridians, it 
will probably be shghtly ametropic in the other; and, if ame- 
tropic in both, there will still be a difference between the two. It 
has been surmised that by this arrangement the eye is preserved 
from ever being accommodated so precisely for the plane of a sur- 
face as to lose all definition on either side of this plane; that it 
gains, indeed, something of the quality which is called penetration 
in microscopic object glasses.’ Be this as it may, the difference is 
almost universal, and makes itself felt by the circumstance that 
few people have precisely the same vision for horizontal as for 


vertical lines. In many instances, however, the meridians of 


1 [Astigmatism is always a positive defect. ] 
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greatest and least curvature are not exactly vertical and horizon- 
tal, but oceupy some intermediate positions, though always at 
right angles to each other. The effect of the difference between 
them is that the eye, as a whole, has no single focus; and hence 
it is said to be astigmatic. 

When astigmatism is present in any marked degree, its effect 
upon vision is to require two separate accommodation efforts for 
the different aspects of every object which is looked at. If we 
take small type as the object, and the form of astigmatism in 
which there is more hypermetropia in the vertical than in the 
horizontal meridian as an example, the horizontal boundaries of 
every letter will require a greater accommodation effort than the 
vertical boundaries, as if the former were nearer than the latter. 
Each letter, under such circumstances, has first to be defined from 
those before and after, next from those above and below it. The 
muscle of accommodation, by this necessity, is called upon for an 
indefinitely greater effort than would be involved in the main- 
tenance of even a higher degree of constant exertion; and fatigue 
is soon experienced.! 

In the ease of all the muscular efforts which are necessary to 
clear vision, fatigue, by producing relaxation of muscle, produces 
also dimness of “sight. The myope, who can no longer maintain 
the degree of convergence which his imperfection demands, suffers 
trom double vision, which, although seldom sufficient to give two 
separate and detached images of each word or letter, is yet suf 
ficient to obscure its outlines. The hypermetrope, or the astig- 
matic, who can no longer maintain the necessary accommodation 
effort, loses the outlines in a similar way, although from a differ- 
ent cause. In either case the eyes are first said to “ache” for to 
feel tired], and then, if work is continued, vision becomes misty 
and dim. Excessive nervous and muscular effort produce active 
hyperemia, followed by passive congestion; and mental anxiety 
often aids these physical changes in simulating or in producing 
disease. Of the former effect, when I come to speak specifically 
of myopia, I shall have to cite a very remarkable illustration. 

As might reasonably be anticipated, the power of the eyes to 
maintain muscular effort, or to endure the strain consequent upon 
a severance of the natural harmony between accommodation and 
convergence, is greatly dependent upon the general vigor of the 
system. The half-starved needlewoman breaks down utterly be- 
fore a requirement which would scarcely be felt by a healthy and 
well-nourished person. And on this general principle it frequently 
happens that a physical defect in the eyes may exist for many 
years unperceived, and may be suddenly brought into prominence 
by some change in external circumstances or in general vital ac- 
tivity. In the manner already stated, the power of accommoda- 
tion, and hence the power to overcome hypermetropia or astigina- 


1 [In reading, a person with astigmatic eyes generally accommodates by prefer- 
ence for the vertical limbs of the printed letters. ] 
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tism,' diminishes gradually with advancing life; but this gradual 
diminution may steal on almost unperceived, and may first make 
itself felt after some illness or accident, or after some period of 
unusual mental or bodily exertion, to the direct influence of which 
it may then be erroneously attributed. I have many times seen 
eases in which an obvious physical defect had been overlooked, or 
rather had not been looked for, because it was supposed that a 
recent impairment of vision could only be due to causes newly in 
operation. 

Proceeding from these general principles to the management of 
particular defects, we find that the simplest form of discord be- 
tween the muscular actions of the eyes is that which occurs in 
ordinary presbyopia. In this condition, while the gradual hard- 
ening of the lens requires constantly increasing accommodation 
effort to produce a given effect, no similar obstacle is opposed to 
the production of convergence. The result is, that the two funce- 
tions can no longer work harmoniously, and that sensations of 
fatigue and straining are produced. Let us assume that eighteen 
inches is the normal re eading distance for an adult, and that pre- 
cisely parallel efforts are required to accommodate each eye for, 
and to converge both eyes to, that distance. After a while pres- 
byopia steals on; and then the patient requires as much accom- 
modation effort to give clear vision at eighteen inches as would 
formerly have sufficed to give clear vision, say, at twelve inches. 
If he maintains his eighteen-inch reading distance he increases his 
accommodation effort by one-half, while his convergence effort 
remains unchanged. If he retains his original accommodation 
effort, accepting its smaller result, and moving his book to a dis- 
tance of twe enty-seven inches, he then requires to diminish his con- 
vergence effort by one-third. In either case, he disturbs the nat- 
ural harmony between the two functions; and soon suffers from 
pain or inconvenience. The pain, it must be observed, is produced 
solely by excess or perversion of muscular effort, and not at all by 
imperfect seeing. Failing sight per se, as, for example, in the case 
of progressive atrophy of the optic nerve, is painless; and pain is 
only felt in those cases in which vision is improved so long as a 
certain muscular effort can be maintained. The fact that the eyes 
ache after exertion may, as a rule, be taken to prove that the 
patient suffers from an imperfection which can be relieved or cured 
by the aid of optical means alone. 

It has long been the custom, in the treatment of presbyopia, to 
commence with very weak convex spectacles, and to advise their 
use Only by artificial light. After a few months or a year these 
spectacles no longer meet the difficulty. They are then used by 
daylight, and a stronger pair obtained for the evening. It is found 
that the presbyopic eyes become tired and strained without glasses, 
and that they also become tired and strained if the glasses worn 


1 [Accommodative efforts may mask astigmatism, but cannot overcome it. See 
note to page 44. | 
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are either too weak or too strong. The rationale of this deserves 
a moment’s consideration. 

When presbyopia first becomes an inconvenience, it does so 
simply on account of the breach of harmony between accommo- 
dation and convergence. The newspaper, held at eighteen inches’ 
distance, requires as much accommodation eftort as would have 
sufticed,a short time before, for a distance of [say] thirteen inches, 
but it still requires, of course, only the old convergence effort for 
the actual distance of eighteen inches. The eyes, therefore, may 
be regarded as accommodating for thirteen inches whilst they are 
only converging to eighteen. A convex lens outside the eye rests 
the accommodation by rendering an equivalent quantity of in- 
creased convexity of the internal lens unnecessary. A lens of forty- 
five inches focal length almost precisely represents the difference 
between accommodation for thirteen inches and for eighteen ; and 
such a lens, therefore, restores the equilibrium which has been 
disturbed, and renders the accommodation effort and convergence 
effort the same. Anything less than this would fail to remedy 
the inconvenience ; and anything stronger—a 24-inch lens, for ex- 
ample—would be ‘an over compensation, which would require an 
accommodation effort less than that of the convergence, and would 
produce strain by this new disparity. If presbyopia were a fixed 
instead of a progressive affection, the 45-inch lenses would cure it 
once forall. In actual fact they only correct the accomplished 
portion of a progressive change, and they leave the eyes still on 
the threshold of presbyopia, compelled to use a considerable ac- 
commodation effort. After a time this again creeps so far ahead 
of the convergence effort that the disparity once more becomes 
painful, and then stronger spectacles are required in order to re- 
dress the balance. An eminent man of science, now deceased, 
wrote many years ago an article in the Quarterly Review, in which 
he laid great stress upon the evils incidental to increasing the 
power of the glasses used in presbyopia. His counsels, although 
they had no root in facts, sank very deeply into the public mind; 
and it has become a prevailing superstition that glasses of too 
great strength are above all things to be avoided. It is true that 
a pair of classes will produce uneasy sensations as soon as they 
are strong enough to relax accommodation in excess of the relaxa- 
tion of convergence; but proof that they do no other harm is fur- 
nished by the daily experience of watchmakers and other work- 
men, who, all their lives long, constantly use a glass of high power 
for one eye only, and never suffer from doing so. The other eye 
being closed or disused, no effort of convergence upon the near 
object j is called for; and hence the ease of relaxed accommodation 
brings in its train no compensating disadvantages. 

A moderately strong convex lens is, of course, in many respects 
much more advantageous than a weaker one. The strong lens 
allows the object to be brought so near to the eye that the latter 
receives abundant light ; and the greater enlargement of the retinal 


images affords increased facilities for recognizing their nature. A 
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person whose presbyopia was but just beginning to make itself felt, 
and who would not bear spectacles of a higher power than about 
30 inches focal length without inconvenience, would find an 18-inch 
reading lens, for one eye only, perfectly delightful. It would, if 
we take reading as an illustration, convert a badly printed octavo 
page into the semblance of a well- printed quarto, enlarging the 
characters, brightening the general surface, and rendering it easy 
‘to read in a comparatively dim or failing light. 

The desideratum of the presbyopic, therefore, is a means which 
shall relieve the convergence strain incidental to a pair of strong 
lenses, and shall thus render practicable the employment of spec- 
tacles which will give rest to the accommodation. The principle 
on which this might be effected was first pointed out by Dr. 
Giraud-Teulon ; but it was reserved for Dr. Schefiler, of Bruns- 
wick, in a treatise which I translated a few years ago, to work 
out the problem to its solution, and to call attention to some of 
the various details which it is necessary to consider. Unfortu- 
nately, Dr. Scheftler is not himself a practitioner, and has had no 
opportunity of checking his conclusions by actual experience. It 
will be necessary first to explain what these conclusions are; and 
then to mention certain obstacles which stand in the way of their 
general application. 

I have already incidentally referred to the effect of prisms in 
modifying the action of spherical glasses; and of this effect we 
have a familiar illustration in the common stereoscope, in which 
the magnifying-glasses are also prismatic, and enable the spectator 
to look easily with both eyes at a surface only four or five inches 
distant.1. The deflection of light by a prism is of such a nature 


that any object seen through one has its apparent position moved. 


towards the side to which the edge of the prism is turned. Let 
us suppose that the object is placed exactly in the middle line in 
front of the observer, and so that a straight line drawn from it 
would strike the root of his nose. If the left eye is then closed, 


and a prism held before the right, the apparent position of the — 


object will be altered. If the edge of the prism is turned outwards 
towards the temple, the object will appear placed more towards 
the right of the spectator than its actual position. If the edge is 
turned towards the nose, the object will be displaced towards the 


left. The degree of displacement will depend, of course, on the 


1 [The effect of the decentrated or prismatic lenses of the common refracting 
stereoscope is to enable the two eyes respectively to see distinctly, without accom- 
modative effort, and with parallel visual axes, and so to fuse into the illusory per- 
ception of an actual distant object, two pictures, representing the slightly different 
aspects of the object as it would appear to each of the two eyes singly, and placed 
near the foci of the lenses, and at a distance from each other greater than the dis- 
tance between the centres of the two eyes. The proof of this statement is furnished 
by measuring any ordinary stereoscopic¢ slide, upon which the distance between 
corresponding points of the two pictures will ‘be found to be about three inches, 
while the average distance of the centres of the two pupils is only about two and 
four-tenths inches. If we remount the two pictures nearer together (say 2 4 inches 
apart) a pair of + 1 or ¢ spectacles centrally placed before the eves will be found 
perfectly to fulfil, for the reduced slide, the function of a stereuscope. ] 
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distance of the object and on the angular measurement of the 
prism; but assuming that the object is eighteen inches from the 
root of the nose, and that the centres of the eyeballs are sixty-six 
millimetres (rather less than two inches and five-eighths) apart, a 
prism of seven and a half degrees of angular measurement, with 
its edge outwards, will bring the object to be apparently opposite 
the right eye when in a state of repose; that is, will cause an ap- 
parent deviation of thirty-three millimetres. In other words, in 
order, through such a prism, to see*the object placed as described, 
the eye must be directed str: uight forwards, with its convergence 
absolutely at rest. If a similar prism is placed before the other 
eye, this also will be influenced in the same manner ; and single 
vision of the near object will only be gained when the axes of the 
two eyes are parallel, and all the muscles of direction are passive. 
At the same time, as the object is really only eighteen inches dis- 
tant, the rays proceeding from it require an effort of accommoda- 
tion which, in repose of the convergence, would very soon become 
painful or fatiouing. 

Let us now add to the supposed prisms a pair of convex lenses 
of 18 inches’ focal length. The effect will be that the lenses will 
remove all need for the exercise of accommodation, while the 
prisms remove all need for the exercise of convergence; and, as 
far as regards an object eighteen inches distant, the two eyes may 
look at it for an indefinite time without muscular exertion. The 
lenses may be ground upon the prisms by giving the necessary 
convexity to their surfaces; and we then have what Dr. Scheffler 
has called “ orthoscopic ” spectacles. 

The precise nature of these combinations will perhaps be ren- 
dered more apparent by reference to Dr. Schefiler’s diagrams of 
orthoscopic convex and concave spectacles respectively. “In Pigs. 
107 and 108 the simple actual object @ is displaced, by means of the 
lenses, to the distances g d,g'd’; and, by means of the prisms, in the 
directions geg'e. There is presented to the eyes, therefore, look- 
ing through the orthoscopic spectacles, instead of the single actual 
object a, a single apparent object e, and the eyes, looking at a@ 
through the spectacles, are in precisely the same condition as if 
they were looking at e without spectacles. 

It is manifest from the foregoing that every power of lens has 
a corresponding angular measurement of prism which stands in 
the “ orthoscopic” relation to it; and hence that orthoscopic spec- 
tacles may be made of any focal length. But in practice, since 
the angular measurement of the prism increases rapidly as the focal 
length of the lens diminishes, and since the increase of the prism 
implies a great addition to the weight and the thickness of the 
glass, the range of available powers is very limited. I myself pre- 
scribe only four varieties, and, for the great majority of cases, only 
two. I take as the unit of power a lens of the focal length of 240 
centimetres, and the successive steps are equal to two, three, four, 
five, and six such lenses; while every unit requires a prism of 
nearly one degree and a half angular measurement. The effect of 
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the first and second of this series upon accommodation is almost 
too slight to require the aid of a prism for the relief of the con- 
vergence; the third hardly magnifies enough to give the full ad- 
vantage of an orthoscopic combination; and in the sixth the 
thickness of the glass is already becoming an inconvenience. But 


Fie. 107. Fie. 108. 
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the fourth, a convex lens of sixty centimetres focal length on a 
prism of six degrees, and a fifth, a lens of forty-eight centimetres 
on a prism of seven and a half degrees, are combinations of much 
practical value. On account of the differences between English, 
French, and German inches, I prefer to state the focal length in 
centimetres, but the following table gives the exact value of all 


the factors in the combinations mentioned above: 


ngular measurement of prism 
Number of lithay ea Tad ie ecu et f ey pbelpceict combination ame 
combination. ehone Dies. the centres of the eyes are 66 mil- 
; limetres apart. 

1 240 88.66 - 20. Fe 

2 120 44.33 ye 58/) aa 

3 80 29.55 4° 27/ gy 

4 60 2.16 5° 56% 6477 

9) 48 17.73 <°. «267 [48 

6 40 14.78 8° 55’ 39/7 


Neither the accommodation nor the convergence is affected by 
the small quantities expressed by decimals or odd minutes and 
seconds in the table; and my combinations 4 and 5 are prescribed 
simply as convex spectacles of 22 Paris inches, or of 18 Paris 
inches, on prisms of six or of seven and a half degrees. The test 
of such glasses being perfectly ‘orthoscopic” is that the two 
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lenses, when fixed in their frame, should cast only a single image 
upon a screen placed at their focal length ; and hence they require 
careful adjustment on the part of the optician. The reason why 
they should cast only one image is that each prismatic lens is, in 
point of fact, an eccentric portion of a larger lens, as shown in the 
two sectional diagrams in Fig. 109, in which the portions CD, EF, 
of each of the single lenses a ‘3B, represent pairs of prismatic lenses. 
They are the portions through which the two eyes would respec- 
tively look, if a lens of about four inches in diameter were held 
up before the face with its centre opposite to the root of the nose. 
The single lens itself would produce only a single image at its focal 
point; and hence it is manifest that its two eccentric portions 
will produce only a single image at the same point, or rather will 
produce two images which will coincide absolutely, so long as the 


Fie. 109. 


two separate lenses bear to each other precisely the same relative 
position which they bore as component parts of the larger lens 
from which they were taken. It is only in this relative position 
that the two lenses are “orthoscopic.” The diagram in Fig. 110 


Fic. 110. 


gives a front view of a large lens, convex or concave, from which 
three pairs of eccentric lenses have been cut. These three pairs, 
_while they retain their original relative positions, as shown by the 
dark lines, would, if thus mounted in a spectacle-frame, be ortho- 
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scopic. The pair A a’, which are shown by the dotted lines as un- 
duly approximated, if ‘thus mounted, would produce crossed double 
images at their focal length. The pair B B’, which are shown by 
the dotted lines as unduly shi sadn i would produce homonymous 
double images; and the pair c co’, each one of which is shown by 
the dotted lines as having undergone rotation about an antero- 
posterior axis, would displace their respective images upwards and 
downwards. The fault of the pair A A’ might be overcome, at the 
cost of some fatigue, by the external, and that of the pair B B’ by 
the internal recti, and each pair might be suitable for some ab- 
normal state of muscles; but the double images caused by the dis- 
placement of cc’ could not be combined by any ordinary move- 
ment of the eyes, and the glasses would be useless under all civ- 
eumstances. It is manifest that a small amount of carelessness in 
trimming and setting prismatic lenses might bring about this very 
condition ; and prismatic spectacles should never be used unless 
their two images, even if uot required to be coincident, are at least 
on the same horizontal line. 

The majority of presbyopic persons are not called upon for any 
great or prolonged employment of their eyes upon near or small 
objects, and, becoming gradually habituated to the altered relation 


between accommodation and convergence which [relatively strong | 


common spectacles produce, they are able to use them either with 
entire comfort, or, at all events, sufficiently for their requirements ; 
and they may always be permitted to have power enough to ena- 
ble them to see without sensible exertion. I never recommend the 
use of weak common spectacles, which leave the patient strug- 
gling, as it were, on the very briuk of his infirmity, and compel 
him always to exert his ocular muscles - the full meant of 
their powers. It is uae? to begin WHE + 3, or even + 34, than 
with the + go Ol + ds, OF G¥EN + 25,80 Often recommended by 
spectacle-sellers to their customers under the delusive name of 
“clearers;” and it will generally be found that the early use of 
adequate power is a source of much comfort and pleasure. But 
when the presbyopic person is compelled to use the eyes for many 
hours together in occupations which require near and accurate 
vision; and especially when, as often happens, one result of such 
occupations has been'to disturb the original harmony of the ocular 
muscles, and to destroy the natural balance of their powers; then 
the common glasses often fail either to afford ease or to permit 
prolonged seeing, and it becomes necessary to introduce the pris- 
matic element, and to study the requirements of the convergence 
as well as those of the accommodation. In many such cases a 
pair of orthoscopic spectacles will enable the patient to read for 
hours without an unpleasant sensation, on the sole condition that 
his book is kept at, or just a little within, the focal length of the 
prismatic lenses. There is a perfect absence of effort, as if he were 
looking at the far horizon; and the sensations of strain which 
sometimes attend upon common spectacles are entirely removed. 
The only inconvenience is that the surface of the page is made to 
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appear somewhat convex; but this soon ceases to be observed. 
In other cases the orthoscopic glasses not only fail to afford relief, 
but they even increase the discomfort which was before experl- 
enced. When this occurs, some other combination of lenses and 
prisms is indicated ; and Dr. Scheffler has constructed an elaborate 
series of formule for calculating such combinations upon the basis 
of separate trials of the refraction and of the convergence power. 
The fact is, however, that the convergence power is very difficult 
to determine, partly because it may vary from day to day and 
from week to week in accordance with variations in the general 
muscular tone, and partly because the surgeon is dependent upon 
the accuracy of the statements made by the patient, who, in the 
greater number of instances, has never learned to be accurate. I 
have had an instrument constructed which promises to reduce the 
measurement of convergence power to a matter of great simplicity, 
and to afford a means of checking, in some measure, the correct- 
ness of the patient’s statements; but I refrain from ‘publishing a é 
detailed account of it until I have had more extended opportuni- 
ties of testing its utility. In the meanwhile, I am content to 
arrive at the necessary prismatic spectacles by experiment. I 
select a pair of lenses with which the patient can barely, in a good 
light, decipher “ brilliant” type at eight inches distance, and | lend 
him these together with a pair of prisms which will make with 
them an orthoseopic combination, and a testing frame to hold beth 
the lenses and the prisms in spring clips. I tell him to try this 
combination for an hour in the evening; and if it does not succeed 
I vary the prisms, and make a succession of trials until I arrive at 
some definite knowledge about the case. ‘To do this is often a 
matter of considerable time and trouble; but the time and trouble 
are well bestowed. It is often possible to obtain a combination by 
the help of which occupations that would otherwise strain and 
tax the eyes may be pursued without sensible effort; and then the 
muscle of accommodation, being never overworked, preserves its 
vigor and activity much longer than it would preserve them if it 
were daily called upon for severe or excessive exertion. Iam fully 
convinced that over-fatigue of aged eyes may be an important fac- 
tor in the causation both of cataract and of glaucoma, and enter- 
tain no doubt that a more general employment of prismatic spec- 
tacles, in the cases specially calling for them, would very materially 
contribute to the preservation of sight.’ 

For similar reasons, | strongly advocate the early recognition 
and relief of presbyopia. The effect of the gradual impairment 


1 [The theory of the action of spectacles which has led a few writers to advocate 
the general use of prismatic glasses, as well in presbyopia as in the different forms 
of ametropia, was first worked out by M. Giraud-Teulon. (Vision Binoculaire, 
chap. x, 1861.) The theory of ‘‘orthoscopic’’ glasses is given fully in the work 
cited, but their grave disadvantage in distorting plane surfaces is recognized as a 
sufficient reason for rejecting them. Giraud-Teulon advocated the attainment of a 
very moderate prismatic effect by the decentration of ordinary glasses in mounting 
them in their frames, a resource which is much oftener of value than the full 
“‘ orthoscopic ’’ adjustment advocated by Scheffler. ] 
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of accommodation becomes harassing to persons who are engaged 
in sedentary occupations, generally between the fortieth and the 
forty-fifth year ; but very frequently the use of glasses is still im- 
properly déferred. Some people avoid them in the vain hope of 
retaining a baseless reputation for juvenility, some on the well- 
founded but irrelevant plea that if they “take to glasses ” they 
will never be able to lay them aside, some from sheer ignorance or 
thoughtlessness, many, 1n the humbler classes of life, as a result of 
the cruel and preposterous folly of employers, who are supposed to 
associate the use of spectacles with bad sight, and who, in many 
cases, will dismiss a workman, or will diminish his pay, as soon as 
they find that he avails himself of such assistance. It may be as- 
sumed that everybody’s age is known as accurately as anybody 
cares to know it; and, since those who desire concealment of truth 
ean hardly be amenable to reason, it would be useless to pursue 
this aspect of the question further. It is more important for it 
to be understood that spectacles, instead of being a nuisance or an 
incumbrance, or an evidence of bad sight, are to the presbyopic a 
luxury beyond description, clearing outlines which were beginning 
to be shadowy, brightening colors which were beginning to fade, 
intensifying the light reflected from objects by permitting them 
to be brought closer to the eyes, and instantly restoring vision to 
a standard from which, for ten or a dozen years previously, it had 
been slowly and imperceptibly, but steadily, declining. This re- 
tur’ to juvenility of sight is one of the most agreeable. experiences 
ct 7 ‘ddle age; and employers may rest assured that an artisan 
who requires spectacles on account of presbyopia, will work far 
better with them than for some time previously he had been able 
to work without them. They may also be assured that, by offer- 
ing impediments to the free use of glasses in their shops, they not 
only injure themselves, but they ‘also inflict much unnecessary 
suffering upon their people. A man with defective sight may not 
only conceal his infirmity for a considerable time, so as to bungle 
over a large amount of work before he is found out ; but his eyes 
may also, by reason of the strain which he is not ‘permitted to 
relieve, become the subject of morbid changes for which perfect 
relief will no longer be attainable. 

The general principle, therefore, on which I treat presbyopia, is 
to recognize it early, and to give optical help liberally, so as to 
render the muscle of accommodation not only able to perform its 
tasks, but able to perform them easily. When more power is re- 
quired, the stronger glasses should at first be taken into use only 
by artificial light ; and the original pair should still be worn in 
the daytime. If the glasses fail to relieve discomfort, or if they 
become sources of discomfort themselves, the strength of the con- 
vergence muscles should be taken into account, and an endeavor 
should be made to give relief by means of prismatic lenses. It is 
seldom worth while to begin the treatment of pr en POD with 
lenses weaker than 4g; and lenses stronger than 5 will hardly 
ever be required, even in extreme old age. Between these limits 
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I generally make four gradations, namely, 5'5, oz, 75, and jz. A 
person who is only presbyopic does not want glasses for distance, 
and hence he may wear his spectacles a little way down his nose, 
so as to look over them when the eyes are lifted. Some people 
prefer to have the upper third of the lenses cut away, so as to look 
over them still more easily; but an ordinary frame worn low will 
suffice for all usual requirements. 

It must never be forgotten that a rapid increase of presbyopia 
is among the premonitory signs of glaucoma: and hence all pres- 
byopic eyes should be carefully examined, with reference to their 
acuteness of vision, their tension, and the extent of their field of 
view, before spectacles are prescribed for them. 

Tn the state of hypermetropia, in which the eyeball is flattened 
or compressed from front to back, so that its antero-posterior axis 
is shorter than the focal length of its refracting media, it is a con- 
dition of clear vision that this focal length should be diminished 
by accommodation. The eyes of the hypermetropie person are 
never at absolute rest during his waking hours. ‘They are com- 
pelled to exert the ciliary muscle in some degree even for the most 
distant objects, and they are compelled to exert it still more for 
near ones.. 

The degrees of hypermetropia which are ordinarily met with 
range from something scarcely appreciable to as much as ,';; and 
cases of 1, 3, and even }3,' are occasionally seen. Although an 
emmetropic eye is the ideally normal condition, I doubt whether 
it often exists; and my impression is that a very small degree of 
hypermetropia, equal to about ,)5 or g'5, 18 the rule in cases of good 
vision. Between ,;'; and 3!,,in persons of ordinary health and 
strength, hypermetropia chiefly declares itself merely as early 
presbyopia ; and occasions no inconvenience until the thirtieth or 
thirty-fifth year is past, or until some illness weakens the ciliary 
muscle in common with others. Between ,!, and ,';, in the way 
explained in the preceding chapter, it is the ordinary cause of 
convergent squint; and above ,';, although it seldom causes 
squint,’ it renders the unaided eyes practically useless, producing a 
condition which, before its nature was understood, was described 
as “‘asthenopia,” or weak sight, and [because not understood] 
was incurable. These statements as to the eftects of the different 
degrees are approximate and general only; and the effects actually 
produced will vary with the muscular power and the nervous sus- 
ceptibility of the individual. In some instances a very low degree 
of hypermetropia produces much distress; in others, a compara- 
tively high degree is borne with but little inconvenience. 


1 [ Donders cites cases of hypermetropia measuring 3/5 and z}_; also a remark- 
able case, communicated by Mr Bowman, of ;!,. Cases of hypermetropia greater 
than 4 are not very uncommon. ] 

2 (In convergent strabismus Dunders found the manifest hypermetropia to vary 
from 0 to +, rarely reaching } or more. The total hypermetropia of course attained 
a considerably higher degree than the manifest, for even in cases in which there — 
was no manifest hypermetropia, and the total defect was afterwards measured under 
atropia, the latter was found to be seldom less than 7s. ] 
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The symptoms of asthenopia, in a young subject, are very char- 
acteristic. There is, in the first place, good vision of distant 
objects ; seldom V = 1 when scientifically tested, but enough to 
convince stupid parents and blundering school teachers that “ the 
child can see very well if he pleases.” This distant vision, such 
as it is, is the result of strenuous accommodation ; and when any 
attempt is made to read, or to look steadily at near and small ob- 
jects, the additional effort, even if it can be made at all, cannot be 
sustained. Sometimes small type cannot be deciphered, some- 
times a few words or lines can be deciphered, and then all beeomes 
indistinct. There is a marked tendency to compress the eyeballs 
by strong action of the orbicular muscles, or by the application of 
a hand outside the lids, and the resulting gestures are not to be 
mistaken. After such momentary pressure, the hypermetrope 
can make a fresh commencement; but, before long, everything 
near to him again grows dim, and each period of renewed activity 
will be shorter than that which preceded it. Perseverance in 
effort will render the eyes painful and congested, and will often 
produce considerable lacrymation; so that long perseverance be- 
comes impossible. Until quite recent times the ordinary fate of a 
hypermetropic child was to be the continual victim of unmerited 
punishments in the school-room, and to be compelled, in after-life, 
to follow some occupation requiring distant vision only. The late 
Dr. Mackenzie, of Glasgow, for example, was fond of advising 
asthenopic men to become sheep- farmers in Australia ; and it was 
not until Stellwag von Carion discovered the cause of the affec- 
tion, and until Donders fully worked out the problems connected 
with it,! that any advice materially better could be given. Ex- 
cept in those cases in which the defect is complicated with imper- 
fect retinal development, we now, by the use of spectacles, place 
the hypermetrope upon a footing of equality with the rest of 
mankind, and enable him, in the phrase once addressed to me by 
a orateful patient, “to pursue ordinary avocations, and to forget 
that he has eyes.” 

It has already been explained that the hypermetropia which 
exists in any case is apt to be partly concealed by the permanent 
action or habitual state of the ciliary muscle; and that the por- 
tion thus concealed is called latent, to distinguish it from that 
which is manifest. The manifest hypermetropia is measured and 
expressed by the power of the strongest convex lens which im- 
proves distant vision? when the eye is in its ordinary state, and 
the total hypermetropia is measured and expressed by the power 
of the strongest convex lens which improves distant vision when 
the eye has been thoroughly subjected to the influence of atropine. 
To illustrate this by an example, it might be ae that distant 
vision was assisted by a weak convex Tens, say of ;'5, and a suc- 
cession of trials might prove that higher powers were more and 


1 [The credit of accurately describing hy permetropia, and the discove ry that it is 
the condition which ordinarily gives rise to asthenopia, is due to Donders. | 

* [Rather the strongest convex lens through which distant vision continues 
distinct. | 
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more useful up to ,';, but that ,!, produced dimness. In such a 
case there would be ,'),th of manifest hypermetropia. After an 
effectual application of atropine the aang would te still 
stronger glasses, and would Pernnes stop at ;',, finding ;!; disturb- 
eit “There would then be ;'gth of total hypermetropia; and, as 

th had been found to be manifest, the other .;th which was 
onty revealed by the atropine would be called latent; the two 
quantities together (5 + y,— ;'z) going to make up ‘the total. 
It is always uncertain, prior to the action of atropine, how much 
hypermetropia the ciliary muscle may render latent; but it fol- 
lows, from the progressive failure of accommodation as life ad- 
vances, that the latent portion must undergo a corresponding 
decrease, and the manifest portion a corresponding increase. In 
young subjects, even a high degree of hypermetropia may all be 
rendered latent, so that the weakest convex glass is repudiated by 
the viptge while, towards the decline of life, even so low a de- 
gree as 3 1th or sth will become manifest, and will render spec- 
tacles of equiv alent power an assistance to distant vision. If hy- 
permetropia is insufficiently corrected by glasses, the relief afforded 
will be only temporary, and the old troubles will recur after a 
longer or shorter period ; so that it is always prudent and desir- 
able to ascertain the total degree once for all, and to prescribe 
with reference to it from the first.'. The effectual use of atropine 
implies the loss of reading power for four or five days, and some- 
times for nearly twice that time; so that in adults it is usually 
best to examine the eyes singly, and to allow the one first tested 
to regain its power of accommodation before atropine is applied 
to the other. If a patient is leaving the neighborhood, or if from 
any other cause it is necessary to complete the examination with- 
out delay, both eyes must be taken together; but the nature of 
the application should in every case be explained before it is made, 
so that the effects of the temporary loss of accommodation may - 
not occasion anxiety. It is not wholly superfluous to give a cau- 
tion against applying atropine accidentally ; for I have more than 
once seen great alarm occasioned in this manner, and I was once 
called upon to go. several miles to a lady who was suffering from 
slight irritation of the eyelids, for which she had that morning 
visited another ophthalmic surgeon. She told me that this gen- 
tleman “had blinded her;” but [ found nothing worse the matter 
than the action of atropine, and it turned out that he had wetted 
his fingers with a four-grain solution in using it for another per- 
son, and had then conveyed it unintentionally to the conjunctiva 
of the lady who next entered his room. 


1 [It is sometimes essential, to determine at the outset the degree of the latent 
hypermetropia by actual measurement under atropia, but it is quite sufficient, in 
most cuses, to measure the manifest hypermetropia only, and to base the first pre- 
scription of convex glasses upon this. If in any case we decide to use atropia for 
purposes of diagnosis in a hypermetropic person, we should ordinarily provide him 
with a pair of strong convex glasses, to use during the interval of temporary dis- 


ability. ] 
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With patients who are intelligent, and who act in good faith, 
the most trustworthy test of the ‘degree. of hypermetropia is their 
own statement that their distant vision is most aided by such or 
such a lens. But it sometimes happens, especially with stupid 
people or young children, that. no definite statement can be ob- 
tained ; and it is sometimes desirable to have the power of check- 
ing even a perfectly definite statement by other means. Within 
certain limitations, this power is afforded by the erect ophthal- 
moscopic image. The rays of light which leave a hypermetropic 


eye are divergent to an extent eoverned by the degree of its hy- 


permetropia ; ‘and an emmetr opic eye, with its accommodation 
suspended, can only obtain a clear image from parallel rays. A 
convex lens, which renders the divergent rays parallel will meas- 
ure the degree of the hypermetropia, and will enable an emme- 
tropic observer, with his accommodation at rest, to see every 
detail of the fundus of the hypermetropic eye. The best position 
for this convex lens is behind the mirror aperture; and it may be 
conveniently mounted with others in a Rekoss’s disk, as in the 
ophthalmoscope of Loring (Fig. 32, page 99). Given an emme- 
tropic observer with aise “accommodation, and he may read 
off the degree of hypermetropia in a few seconds, by finding the 
convex lens which gives him the best-defined erect image of the 
smnall vessels in the vicinity of the yellow spot. It does not do to 
take the optic disk as the point of sight for this purpose, because 
it is situated on the inner side of the posterior pole, and is there- 
fore in a region which is a little nearer to the spectator, and con- 
sequently more hypermetropic, than the actual centre of vision.! 
If the observer is not emmetropic he may arrive at an equally 
certain result, his accommodation being suspended, by adding the 
known degree of his own myopia to the convex lens which he 
finds necessary, or by subtracting from this the known degree of 
his own hypermetropia. Of course the result, in the natural state 
of the eye, will be only the manifest hypermetropia of the pa- 
tient ; and, in order to discover the total effect, atropine must be 
used precisely as for the ordinary subjective examination. It is 
true that the accommodation of the observed eye relaxés in some 
degree whilst its fundus is being examined with the ophthalmo- 
scope, because this eye has then no definite object of sight; but 
the relaxation thus produced is never complete, and there are no 
means of measuring or even of estimating it.2 Returning to the 


1 [The difference in the distance of the disk and of the macula is trifling in em- 
metropic, and still more so in hypermetropic, eyes; and, for the vertical vessels of 
the disk, there is a compensation in the relatively oblique position of the lens. The 
larger retinal vessels, in and near the disk, afford too coarse a test for accurate de- 
terminations, and are besides by no means exactly on the same plane, or on that of 
the percipient elements of the retina. | 

2 [In examinations with the ophthalmoscope [by the upright image] the total 
hypermetropia is revealed.’”? (Mauthner, Lehrbuch der Ophthalmoseopie, 1, page 
174.) ‘+ Without being able to accept, unreservedly, Mauthner’s general statement 
that the total hypermetropia can be invariably determined by the ophthalmoscope 
[without atropia], we nevertheless believe that a very close approximation to it can 
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illustration already given, of hypermetropia — ;!z, of which half 
is manifest and the rest latent, an emmetropic observer with sus- 
pended accommodation would require behind his mirror a convex 
lens of 4, in order to see the fine vessels before atropine had been 
applied, and a convex lens of 5 after its action had been fully 
produced. The facts of the refraction would then speak for them- 
selves, and would be free from all complexity. If the observer 
himself is hypermetropic in the same degree as the patient, the 
intervening lens will have to correct the faults of both the eyes 
instead of the fault of one only ; and hence, after atropine, a power 
of 4 would be needed. From this the eeeiyer would deduct his 
own hypermetropia, = ;!;, and would oe jz as that of the pa- 
tient. If the observer is myopic to ;',, the two defects will neu-_ 
tralize one another, and a clear image will be obtained without 
any intervening lens. If the observer is myopic to 3, he will re- 
quire a convex “lens of ,! zz, and the addition of these two quantities 
would bring out the same result. 

The practical difficulty which impedes the application of this 
method is in the fulfilment of the essential condition that the ac- 
commodation of the observer must be suspended. In fact, this 
condition can only be completely fulfilled by the use of atropine ; 
and the circumstances are rare under which a surgeon would think 
it necessary to cripple the usefulness of one of his own eyes for 
several days, in order to measure the refraction of a patient. Of 
course the method would be equally effectual if the accommoda- 
tion of the observer could be exerted in some known degree; and 
there are persons of repute who allege that they are able to exert 
it in this manner. For my own part, I not only claim no such 
power, but am certain that I do not possessit; and I greatly doubt 
whether some of those who claim it do not deceive themselves. 
Being very slightly hypermetropic, I find that when I am looking 
into an emmetropic eye, through a weak concave lens, I can no 
more restrain my accommodation from unconsciously overcoming 
this lens than I can restrain the besoin de respirer; and, as long as 
the lens is well within the power of my ciliary muscle, the muscu- 
lar sense is not sufficiently stimulated to call my attention to the 
effort. In the examination of hypermetropic eyes, my own ac- 
commodation unconsciously supplements the convex lens employed, 
and gives me a clear image while the correction is still insufficient ; 
so that I underestimate the defect in an unknown and probably 
variable degree, and am compelled to regard my accommodation 
as an element of uncertainty which greatly detracts from the use- 
fulness of the ophthalmoscope for hypermetropic cases. It enables 
me to say, in any case, that the degree of hypermetropia is at 
least so much, but it never enables me to say that the degree is so 
much and no more.! 


almost invariably be obtained.’? Loring, Determination of the Refraction of the 
tue by Means of the Ophthalmoscope. New York, 1876.] 

1 [The power of relaxing the accommodation, at will, to some known constant quan- 
tity, may, we think, be acquired by most persons by practice. See note to page 100. | 
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In the illustrative case already given, in which j,th of manifest 
hypermetropia is increased to ;/,th of total hypermetropia by 
paralysis of the accommodation, it is obvious that the eye, with 
the addition of a twelve-inch convex lens, would be equivalent to 
an emmetropic eye. It would require no accommodation for dis- 
tant objects; and the ordinary accommodation, according to their 
proximity, for near objects. At first sight, therefore, it would seem 
that spectacles which correct the total hypermetropia should re- 
move all the inconveniences which it had occasioned. This view 
is only partially justified by experience; for the simple reason that 
the ciliary muscle, habituated from infancy to a certain degree of 
what may be called tonic spasm, returns to this state as soon as 
the effect of atropine has passed away, and cannot at first accept 
the fact that its constant services have been rendered superfluous. 
We are therefore in this dilemma, that if we correct only the 
manifest hypermetropia the symptoms will be only temporarily 
relieved ; and, if we correct the total, we overcorrect for the actual 
state of vision, and obscure the distance, thus practically rendering 
the patient short-sighted. It is impossible,’ of course, to maintain 
artificial relaxation of the ciliary muscle by atropine, because to 
do this would not only produce painful dazzling, and distortion 
of images by spherical aberration, but would also take away the 
power of accommodating for near objects. The only way out of 
the difficulty is to correct at first the whole of the manifest hyper- 
metropia and only part of the total, and to increase the strength 
of the glasses at intervals, thus allowing the muscle to become 
relaxed gradually, and to adjust itself by degrees to the new con- 
ditions in which it is placed. In the case imagined, it would be 
judicious to begin the treatment by glasses of + ;., which would 
correct the whole of the manifest and one-third of the latent 
hypermetropia; and, in all probability, glasses of ;, might be 
taken into use after the lapse of a month or two. In still higher 
grades, such as } or 3, it is often necessary to arrive at complete 
correction by three or four stages, and it is seldom desirable to 
correct more than a fourth part of the latent hypermetropia at 
once. 

Whatever glasses are prescribed, it is essential to the success of 
the treatment that they should be worn constantly, and should be 
regarded, so to speak, as essential parts of the eyes. When they 
are Jaid aside, even for a short time, the ciliary muscle returns to 
its old state of tonic contraction; and it will never relax into fune- 
tional rest if it 1s subjected to sudden and violent alternations. 
The spectacles should be put on early in the morning, and should 
only be laid aside on getting into bed at night. During the first 
two or three weeks they are often irksome; and patients should 
be forewarned that they may be so, and that distant vision will be 


1 [Not impossible, but only inconvenient in most cases. In certain cases of 
hypermetropia with painful accommodation, Donders has shown that the best results 
can be attained only by the conjuint use, for a time, of atropia and strong convex 
glasses. } 


NT eT RETR en ho Rae ICR arena eae 


PRESBYOPIA IN HYPERMETROPIA. 471 


obscured until the ciliary muscle has become relaxed in a degree 
equal to the amount of latent hypermetropia which has been cor- 
rected. The eyes are called upon to work under new conditions ; 
and these, although more nearly physiological than those which 
preceded them, will be sources of discomfort until the novelty is 
set aside by custom. [In prescribing convex glasses for asthenopia 
dependent on hypermetropia, we prefer to give e them, at first, of such 
power as may be found on trial to give relief and rest to the eyes. 
The greater comfort which even the occasional use of such glasses 
affords, soon leads to their being worn constantly, and a stronger 
pair will ordinarily be found acceptable in the course of a few 
weeks. A few changes of glasses, with regard to which instruc- 
tions may, if necessary, be given in advance, thus suflice to enable 
the patient to use the eyes freely and with comfort, from the be- 
ginning of the treatment. | 

There is no limit of age as regards the wearing of spectacles for 
hypermetropia; and they may be given to any child who is old 
enough to understand that they are not playthings. Practically, 
the asthenopia is seldom prominent until steady school-work is 
commenced. In cases of a mere tendency to squint, glasses will 
sometimes prevent this tendency from being developed; and they 
should almost always be worn after a squint operation, lest the 
continued action of the cause should induce a return of the de- 
viation. 

In the decline of life, hypermetropic eyes, like all others, become 
presbyopie, and, although fully corrected, they can no longer exert 
the accommodation necessary for reading. They then require, for 
this purpose, such an addition to the power in use as would be 
required by emmetropic eyes - the same period of life. “ patient 
with total hypermetropia of ;,, wearing glasses of + j),, bape i 
require, at forty-five or fifty years of age, the addition of + ,', for 
reading. In other words, on ting “himself read, he would 
replace his glasses of ;} , by megers of } (0 a Se 8 nearly ). OE 
closing his book he w ould resume his usual power, which, for dis- 
tant objects, would never require to be increased. It is often con- 
venient to follow a plan which was devised by Benjamin Franklin, 
and to put together two half lenses in each ring of the spectacle 
frame; the upper half being the weaker, for distance, the lower 
half the stronger, for reading. French opticians have ground two 
powers upon the upper and lower portions of a single plece of 
glass; but the line of demarcation, in these lenses of two foci, is less 
accurately defined than by Franklin’s original method. In the 
slight degrees of hypermetropia, such as 3!)th or less, there 1s sel- 
dom any greater inconvenience than the early manifestation of 
presbyopia, until, at a period approaching old age, there is no 
longer [with parallel visual axes] a thirtieth of accommodation, 
and distant vision becomes dim. It may then be restored by wear- 
ing glasses of the low power required. 

The most extreme form of hypermetropia is that which exists 
in eyes from which the crystalline lens has been removed, either by 
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absorption after injury, or by operation for the cure of cataract. 
In these “aphakial” eyes, moreover, the faculty of accommodation 
is not only deficient but absent; and the patients require one 
power to afford clear vision of distant objects, and another, 
stronger than the first, for near objects, or for such pursuits as 
reading and needlework. The precise strength required for either 
purpose will vary with the original state of the refraction; but as 
a rule the glass for distant vision will range from + 3 to + 43; 
and that for near vision from + 2 to + 23. For eyes originally 
myopic much lower powers are sufficient; and I have lately 
removed senile cataracts from a patient who has since read with 
-+ 5, and has walked about with -+ 11. The proper strength must 
in every case be determined by direct experiment, and the requisite 
trials should be deferred until the eyes have entirely recovered 
from the operation. On account of the weight of lenses of the 
necessary focal length it is desirable to have them of small size, 
and hence plano-convex lenses, scarcely larger than sixpences, are 
often used, and are mounted in circles of horn or tortoise shell, 
technically called “ visuals,” which fill up the space between the 
border of the lens and the ring of the spectacle frame. Notwith- 
standing the loss of accommodation, some patients who have been 
operated upon for cataract are able to see with tolerable distinct- 
ness at different ranges, while in others this power is wholly want- 
ing. The difference appears to depend upon differences in the size 
and the contractility of the pupil; and persons of the latter class 
often experience difficulty, and at first even incur some danger, in 
descending steps, their reading glasses being too strong, and their 
glasses for distance too weak, to give them clear vision of the sur- 
face beneath their feet.' When such is the case, they should be 
advised to wear the glasses prescribed for distance, and to increase 
the power of these glasses, at times when a survey of the ground is 
desired, by drawing them some little distance down the nose. 

The state of myopia, or short-sight, is a contrast to hyperme- 
tropia in all respects; alike in the physical formation upon which 
it is dependent, and in the functional conditions which it produces. 
In myopia, the antero-posterior axis of the eyeball is longer than 
the focal length of the refracting media; so that the focus of 
parallel rays is situated in front of the retina, and only divergent 
rays can be united upon its percipient layer. As the divergence 
of rays diminishes with the distance of the object, it follows that 
only near objects can be clearly seen; and the characteristic of 
myopia is that the “ far-point,’ beyond which there is no defined 
vision, is situated at some near and measurable distance from the 
eye. ‘The measure of this distance gives the degree of the myopia, 
and corresponds with the focal length of the concave lens by which 


1 [This uncertainty in walking, etc., after cataract extraction, depends largely 
upon the strong prismatic effect of the lower part of the glasses when the view is 
directed downward; the best remedy is to tip the glasses worn for walking a little 
forwards and to take care that they are set with their centres a little lower than the 
centres of the pupils. | 
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it may be corrected. Suppose, for example, that the far point is at 
twelve inches from the cornea; or, in other words, that rays of 
hight, to afford clear vision, must be divergent from a point not 
more than twelve inches distant. A concave lens of twelve inches 
focal length imparts to parallel rays a divergence as if they pro- 
ceeded from a point twelve inches distant, and consequently neu- 
tralizes or corrects the supposed degree of myopia, and renders 
remote objects plainly visible. The myopic eye, when passive, has 
clear vision only at its far point; but within this a certain range, 
limited, like that of normal eyes, by the near point, is conferred 
upon it by accommodation. The eye imagined, with myopia = jz, 
if it had also accommodation = j, would have its near point at 
six inches distance ; and the space between six inches and twelve 
inches would represent its sphere of functional activity, or the 
entire range of its vision. These conditions are shown in the dia- 
gram Fig. 111, in which 4 represents a myopic eye, looking along 
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the line as. When at rest, it sees clearly an object at the far 
point, fp ; and by the exercise of accommodation it can see clearly 
objects which are nearer, until they arrive at the near point, np. 
Nearer than np, aud beyond fp, it has no distinct vision except by 
optical assistance. The myopic eye, like all others, becomes the 
subject of presbyopia as life advances. Its power of accommoda- 
tion diminishes, and its near point recedes, say to np’. It is not 
uncommon to hear an elderly person say, “I am not so short- 
sighted asI was;” and the belief that short-sight diminishes with 
increasing age is very widely spread. Asa rule, this belief has 
no better foundation than the change above mentioned. The 
elderly myope has simply lost the nearer extremity of his range of 
vision. When young, he couldsee objects clearly at np, six inches 
from his cornea; and, when old, he cannot see them clearly if they 
are within the presbyopic or receded near point n’p’, which is, per- 
haps, eight inches trom his cornea. The test of the degree of 
myopia is not the distance of the near point, but that of the far 
point, fp ; and this latter distance, although it often undergoes 
diminution, never, as far as [am aware, undergoes increase.| We 
may always be well satisfied when the position of fp remains sta- 
tionary. 

The muscular conditions of myopic vision are that the converg- 


1 [This is quite true of the higher grades of myopia, but there can be but little 
doubt that in very low grades the senile changes described by Donders under the 
name of ‘* hypermetropia acquisita,’’? sometimes may exceed in degree, and so may 
neutralize, the pre-existing myopia. The point is not, however, of much practical 
importance. ] 
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ence required is in excess of the accommodation. With a far point 
at twelve inches, the optic axes are convergent to this extent at 
least, the accommodation being then passive; and it is only when 
an object is brought still nearer that the accommodation is exerted 
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as well as the convergence. In Fig. 112 the two myopic eyes A B 


are directed to their far point, fp, by a considerable exercise of 
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their internal recti muscles ir; but their accommodation may be 
still passive, and need not come into play until more conver- 
gence power is exerted, in order to direct them to np, or to some 
point intermediate between fpandnp. As arule,to which almost 
the only exceptions are when the light is defective or the object 
very minute, it is in every way more convenient to hold or place 
an object of vision at eleven or twelve inches from the eyes than 
at six or seven inches; and hence persons with a high degree of 
myopia have only a restricted demand for their accommodation, 
which faculty, moreover, either from disuse or from original for- 
mation, they often possess only in a restricted degree. Generally 
speaking, the higher the grade of the myopia, or the nearer the 
far point to the eye, the smaller will be the power of aceommoda- 
tion. 

Myopic eyes possess certain visual advantages, which may be 
summed up by saying that they represent ordinary eyes to which 
convex lenses equivalent to the degree of the myopia have been 
added. They can discern a smaller object than others, and can 
read by a light which would be insufficient for others. The rea- 
son of this is that the light reflected from any object varies in- 
versely as the square of the distance of the object ; and hence a 
person who can bring a minute dot, or a printed page, to a near 
point only six inches distant, receives four times as much light 
from it as one whose near point is at twelve inches. Again, sup- 
posing the eyes to escape disease, a myopic person whose far point 
is within eighteen inches will escape the requirement of spectacles 
for the relief of presbyopia. Presbyopia will occur, but it can 
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never push back his near point quite to his far point, and hence it 
will never prevent him from reading at a convenient distance. 
When we hear wonderful stories of very aged persons who can 
“read without spectacles,’ we may at once conclude that such 
persons are not exceptions to the order of nature, but simply short- 
sighted people, whose eyes have been well preserved. They suffer, 
of course, at the other end of the scale, by requiring spectacles for 
the horizon. 

To set against these doubtful advantages, doubtful because they 
only confer the power of doing, without a magnifying-glass, what 
everybody can do with one, there are many disadvantages which 
are not doubtful. From their power of discerning small objects, 
it is popularly believed that short-sighted eyes are « strong” eyes ; 
but, in reality, they are very weak ones, and are more prone than 
any ‘others to morbid changes of a serious kind. Besides this, the 
limited range of their vision is alone an evil of no small magni- 
tude. Young persons who are short-sighted, and who are suffered 
to grow up without spectacles, that is to say, with no distinct 
vision of anything which is more than six inches or twelve inches 
from their noses, lose an amount of unconscious education which 
no teaching can suppl y. Their faculty of observation, in its wide 
sense, can at best be only partially developed, and their mental 
horizon is apt to be as contracted as their physical one. Even 
without reference to other equally important considerations, I 
am accustomed to urge upon parents that short-sighted children 
should be made to wear spectacles habitually, in order that they 
may see the world as it is, and may not people a world of their 
own with introspective and morbid i imaginings. 

The physical cause of myopia is elongation of the eyeball, but 
this elongation, instead of being an affair of symmetrical develop- 
ment, generally occurs at the expense of the posterior hemisphere, 
and implies some want of firmness of this portion of the ocular 
tunics. When eyes which are in this sense weak are kept ina 
condition of almost constant convergence, it is manifest that the 
pull of the internal recti muscles on their points of attachment (see 
Fig. 112) must produce a tendency to projection or bulging at the 
posterior pole of the eyeball, and consequently, a mechanical in- 
crease of the myopia.' The tunics which are thus perpetually 
stretched will in time become thinned and wasted in the region of 
least resistance; and this degenerative process, once originated, is 
apt to proceed rapidly. Accordingly, when myopic children first 
begin to read and to apply their eyes closely, we find that the 
degree of their myopia soon increases. After a time the ophthal- 
moscope shows a crescent of choroidal atrophy on one [the outer] 
side of the optic disk ; and this crescent often enlarges to form a 


1 [The excessive convergence necessitated by the higher grades of myopia is 
doubtless an important element in determining a progressive tendency, but the 
explanation of its action is not so simple as that given in the text. Excessive con- 
vergence evokes excessive accommodation, and this by increasing intraocular tension 
may eventually lead to actual stretching of the sclera. ] 
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broad annulus around the nerve. Behind the wasted choroid the 
sclerotic itself is thinned and projected backwards; and these dis- 
turbances, which tend to produce chronic inflammatory changes 
in all the parts concerned in them, lead, not unfrequently, to de- 
tachment of the retina and loss of sight. As a general rule, there- 
fore, whenever the far point is near enough to require a dangerous 
degree of convergence, say whenever it is s within twelve inches of 
the eyes, the patient should be made to read in glasses which will 
keep ‘the far point at least twelve inches away. The use of such 
glasses is not at all to assist vision, but simply to prevent too much 
convergence, and thereby to prevent also the progressive increase 
of the myopia. 

In some instances the troubles incidental to myopia are almost 
entirely muscular, and depend upon what is called insufficiency of 
the internal recti, or want of power to maintain the degree of con- 
vergence required for vision at the short distance at which alone it 
is possible. In such cases there is often much distress, much cir- 
cumorbital pain or general headache, often supposed ‘to be of a 
neuralgic character; and the incapacity to apply the eyes to work 
often reacts injuriously upon the spirits and the general health. I 
shall presently relate an example of the simulation, by this mus- 
cular insufficiency, of disease of a serious and alarming character. 

The degree of myopia can in most cases be determined without 
the aid of atropine, and without any preparation of the eye.' It 
may be approximately estimated by the distance of the far point 
for small print. Ifa patient can read this at Vs inches, but 
not when it is further away, his myopia will be = ;'y, or nearly so; 
and the surgeon would then try whether the best ice vision 
was given by a concave lens of ;, or bi one er ; or Jy. Oa? 
were preferred, the surgeon would try yy, onal ‘were preferred 
he would try also ;';, and so on, until he arrived at that which 
afforded the most satisfactory result, and which he would note 
down as expressing provisionally at least, the degree which it was 
his object to ascertain. 

With the ophthalmoscope, the determination is equally easy. 
The existence of myopia is declared, in high degrees, by the cir- 
cumstance that an inverted image can be obtained without the 
intervention of an object lens ; and, in all degrees, when the object 
lens is employed, by the magnitude of the field, by the small ap- 
parent size of the optic disk, of the blood vessels, and of other 
details; and, generally, by the “myopic” crescent or zone of cho- 
roidal atrophy. ‘The degree of myopia is shown by the power of 
the weakest concave lens which, placed behind the mirror, will 
aftord a clearly defined erect image; it being necessary, as in the 


1 [This statement needs qualification. In many cases of myopia there is more or 
less of persistent accommodative spasm which yields slowly even to atropia, hence 
it oftens happens that we considerably overestimate the degree of myopia in our first 
tests with glasses, and that a gradual diminution of the defect may be observed if we 
repeat the tests daily, or at intervals of several days, while the eyes are kept under 
the full influence of atropia. ] 
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case of hypermetropia, to look at the region of the macula lutea, 
and not at the eccentrically situated optic disk. The lens thus 
found will also be that which will give the best distant vision to 
the patient, unless an error has been introduced into the observa- 
tion by the refraction or accommodation of the observer. If the 
observer is himself short-sighted, he will require a lens to correct 
his own myopia as well as that of the patient, and he must there- 
fore deduct his own degree from that which the lens declares. If 
the observer has sc gat == z,, and if he obtains a clear sti 
image with a lens of — 4 behind the mirror, he must deduct ; 
from §, which will leave ;, as the degree of myopia of the ern 
If the observer is not myopic, he may use too strong a concave 
lens, and may overcome the superfluity, even unconsciously, by his 
own accommodation. This error may be avoided by bringing up 
the concave lenses in regular succession from the weak to the 
strong, and by fixing upon the first in this order, with which the 
desired result can be obtained. The degree being determined, we 
are furnished with a clue to the nature of the ettects which the 
myopia is likely to produce, and with a guide to the principles 
which should underlie the treatment. 

In myopia of moderate or small degree, such as 3)5, 3!5, or any- 
thing less than ,},, the defect will produce limitation of distant 
vision, but will have no great tendency to shorten the reading dis- 
tance, or to produce dangerous convergence. In such a case the 
friends of a child should be warned to be on their guard against 
any inclination to bring the book too near to the eyes, and should 
be cautioned, on this account, never to permit reading by firelight, 

twilight, or other defective illumination. The degree of the my- 
opia should be tested every few months; so that any tendency to 
progressive increase may be discovered. Spectacles for distant 
vision would not be needed during early childhood; but their use 
might be commenced with advantage, on account of the desirable. 
ness of seeing the world, before the period of adolescence or of pu- 
berty. For a young lady, hand-glasses to hold up when they were 
required would be sufficient. 

In these slight cases, there is room for presbyopia to displace the 
near point to an inconvenient remoteness ; and this inconvenience 
is chiefly felt by clergymen, public readers, and lecturers. I have 
often been consulted by elderly clergymen, who were myopic to 
about 3!,, 80 that they could not clearly see ape congregations, 
and, at the same time, were presbyopic to about ,';, 80 that they 
could only read at arm’s length, and could not read at all without 
a strong light. The remedy. for this condition is a pair of Frank- 
lin’s spectacles (page 471), with the upper halves of the lenses con- 
eave, to afford distant vision when the eyes are raised, the lower 
halves convex, to enable the book to be brought within twelve or 
fifteen inches of the reader. 

Whenever myopia is of a higher grade than ,'5, or whenever it 
is progressively increasing, spectacles should be worn, as a matter 
of regular habit, with the least possible delay ; and the onl y ques- 


478 THE USES AND SELECTION OF SPECTACLES. 


tion to be decided is whether a single pair will suffice, or whether 
different powers will be needed for different uses. ‘The answer to 
this question will depend partly upon the grade of the myopia and 
partly upon the strength of the accommodation. The effect of a 
complete correction of myopia by a concave lens is to render the 
eye, plus the lens, emmetropic as regards parallel rays, and to call 
upon it for the same amount of accommodation, for reading pur- 
poses, which would be required from an eye originally emmetropie. 
But it has been said already that in high degrees of myopia the 
accommodation is almost always feeble, and the more so the 
higher the degree, so that in a great many instances the myopic 
person is rendered practically presbyopic by complete correction, 
and is either not able to read at all, or can only read by holding 
his book at an inconveniently great ‘distance from his eyes. Asa 
ae general rule, we find that a patient whose myopia is less than 

; will bear complete correction, and will have accommodation 
enough for all purposes until the presbyopic period of life is 
reached ; but a myopia greater than ;'; will generally require two 
pairs of spectacles, one for distant vision, and one, somewhat 
weaker, for reading. In order to arrive at the weaker pair, we 
state the desired reading distance in inches, convert it into a frac- 
tion by placing unity as a numerator, and ‘subtract this fraction 
from that which gives the power . the correcting lens.'. Thus, if 
we oe a patient with myopia = § to read at Saabs ~ inches, we 
say § — ,'y = 7).3, and we give reading-glasses of ;', or ;!;. In 
practice, it will usually be found the best plan to prescribe the cor- 
recting lenses in the first instance, to forbid reading for a time 
until the eyes have become habituated to them, and then to test 
the accommodation by actual near work. If the patient gets on 
comfortably, nothing more will be needed; but if the eyes feel 
strained and ache, or if near vision with the spectacles is found to 
be impossible, then weaker glasses must be prescribed for this pur- 
pose only. Of course, when a patient employing complete correc- 
tion has passed the middle period of life, he may require weaker 
reading-glasses on account of his presbyopia. He would have 
required convex reading-glasses if he had been originally emme- 
tropic; and he may require that an equivalent for these reading- 
glasses should be deducted from the concavity of those which still 
serve him for the horizon. A person fifty years om and emme- 
tropic, will usually require = reading-glasses of 345. A person 
fifty years old, myopic to ;',, and habituated to complete correc- 
tion ae distance, would therefore require to have reading glasses 
of - 4 + 30 = - J,; or, in other words, aa require concave 
glasses of ,',, instead of his usual classes of ;';, for near work. 
This change would be precisely equivalent to adding glasses of + 41, 
to the eyes of the supposed emmetrope. 

In prescribing correcting glasses for distance, and weaker glasses 


1 (In cases in which the neutralizing concave glasses which serve for distant 
vision do not answer for reading, the reading glasses should be chosen by actual 
trial rather than by any fixed rule. ] 
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for reading, it 1s necessary to make the patient understand the 
respective uses of the two. The former are contributory to com- 
fort, convenience, and education—permitting the wearer to see the 
world as others see it; and they may be laid aside without risk of 
physical injury, or of any other penalty than the loss of the advan- 
tages which they are calculated to aftord. The latter, on the con- 
trary, are intended to prevent the further progress of the defect ; 
and they cannot be discontinued, especially by studious persons, 
without danger. The harm does not always happen; but the 
danger is always there. In order that it may be avoided, the my- 
opic must be warned to keep their books at a sufficient distance, 
to sit erect, and to avoid working by bad light, which necessarily 
tends to produce approximation of the object. Besides the injury 
done by excessive convergence of the eyes, the contracted chests 
and the stooping and congested heads of unspectacled myopic 
persons are themselves great evils In connection with the whole 
of this subject, the researches of Dr. Cohn, of Breslau, published 
in 1868, 0n the prevalence and increase of myopia in German 
schools, are of great interest and value. I gave a full abstract of 
these researches in the “Report on Ophthalmology” in the Year- 
Book of the New Sydenham Society for 1870 ; and, in September 
1871, wrote of them as follows in an article contributed to the 
Practitioner : 

“ Even superficial observers have long been aware of the great 
prevalence of myopia in Germany; but Dr. Cohn, by his examina- 
tion of 10,000 children, has proved that it increases progressively 
in the ascent from the elementary to the upper schools; not only 
as regards the percentage of myopes to other pupils, but also as 
regards the maximum and average grades of the detect. In search- 
ing for the causes by which the conditions thus discovered might 
he explained, Dr. Cohn found them to be mainly two in number. 
The first was deficient illumination, rendering it necessary that 
the children should approximate their eyes to the work in order 
to receive light enough from its surface; and the second, defec- 
tive construction of school fittings, the seats and desks being 80 
arranged as to bring about the same approximation. The 10st 
common fault was that the seats and desks were too low, and too 
far apart, for the stature of the pupils,—who, sitting on the edge 
of a bench, were constrained to lean forward over their work. The 
probable spread of education in the United Kingdom renders it 
very desirable that in this particular our School Boards should 
take warning by the experience of others, and should not sutter 
this evil to be repeated amongst ourselves.””! 

The cases in which the ill effects of myopia are due rather to 
the difficulty of maintaining convergence than to the effects which 
pa tpenece produces, are met with chiefly between the grades of 
yj and 4. The most remarkable instance of this kind which has 
fallen under my observation was ina young gentleman, an account 


1 [Myopia appears to be about as prevalent among school children in the United 
States as in Germuny.—See Proc. Am. Soc. Science Ass’n for 1875. ] 
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of whose case I read before the Clinical Society in the session of 
1874-5. He was brought to me by his father, with the statement 
that he had some obscure and intractable brain disease, and with 
a request that I would make an ophthalmoscopic exanination, in 
order to see whether it would throw any light upon the state of 
the cerebral circulation. On inquiring into the histor v of the case, 
I was told that the patient, eighteen months previously, had been 
in perfect health, and reading for honors at Oxford, with every 
hope and expectation of obtaining them. He was suddenly at- 
tacked by symptoms which an Oxford practitioner attributed to 
some affection of the brain, and he was advised to throw up his 
work and to leave the University. At home, the advice thus 
given was confirmed; and it was also confirmed, shortly after- 
wards, by an eminent London physician, who prescribed a long 
period of complete brain rest, and a voyage to Australia as the 
best means of obtaining it. The patient actually went to Aus- 
tralia, and returned no better. He was then told that he must 
abandon the idea of succeeding to his father’s large commercial 
undertakings, and that he must also abandon a marriage engage- 
ment which he had contracted prior to his breakdown. In other 
words, his prospects in life were blighted; and his despondency 
was commensurate with his misfortunes. 

On inquiring further, I found that the so-called brain symptoms 
resolved themselves into inability to read. The memory and intel- 
ligence were perfect, and the general health was good; but after a 
short period of reading the letters and words became misty, and 
the mistiness was followed by vertigo. Perseverance in the eftort 
produced palpitation of the heart, headache, and occasional sick- 
ness. Vision was perfect, but there was myopia, = %, of both 
eyes, and spectacles had never been worn for any purpose. With 
these data, the nature of the case seemed clear. My inference was 
that the patient had been accustomed to read somewhat within 
his far point, say at seven inches, and that his convergence power 
had enabled him to do this, without noticeable inconvenience, up 
to a certain time. When he began to read for honors, and hence 
to read continuously for long periods, the strain on the internal 
recti became too great, and they were unable to continue the effort 
demanded from them. The consequent relaxation of convergence 
produced double vision, in which, if the two images did not be- 
come distinct, they crossed one another in such a way as to con- 
fuse the outlines of the words, and were sufficient to occasion 
vertigo. The grave view taken ‘of the case by medical authority 
brought in a new element of depressing emotion, which reacted 
upon the heart, disturbed the general cerebral circulation, and pro- 
duced headache and sickness. When the attempt to read was 
repeated, the old symptoms were re-excited by the combined effect 
of the muscular sense and of expectant attention,—and so the 
malady was maintained. I assured the patient that his supposed 
brain disease was all moonshine, and prescribed for him two pairs 
of concave spectacles, one of } , for ordinary constant wear, one of 
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jy, for reading at fourteen inches ;—telling him at once to begin 
reading for half an hour at a time three times a day, and never to 
let his book come nearer than the prescribed distance. He called 
on me three weeks later to report that he was quite well, and that 
he was about to engage both in matrimony and in business. Since 
then nearly two years have elapsed, and I have had the satisfac- 
tion of hearing that the cure has been permanent. 

Such a condition as the foregoing, although exceptional in the 
character of the resulting sy mptoms, is in no way exceptional in 
its essential nature. It belongs to a large order in which the de- 
rangement of muscular action assumes the form of insufficiency of 
the internal recti muscles, and in which the convergence ettort 
necessary to afford single vision with both eyes cannot be main- 
tained for any length of time. In such cases, nevertheless, an 
endeavor to maintain it will generally be made, and hence the use 
of the eyes will soon become irksome or painful. In too many in- 
stances, the pain has led persons imperfectly acquainted with the 
conditions to give advice to “rest the eyes;” advice which is in: 
harmony with the natural inclinations of the patient, and which, 
when followed, affords temporary relief. If the muscles are not 
exerted they cease to ache. But, like all other muscles, they 
undergo loss of tone from disuse ; and the more the eyes are rested 
the less they will be able to work. The common prescription of 
rest is altogether bad; unsound in principle, and disastrous in 
practice. I have seen many patients who have acted upon it sedu- 
lously ; with the result that ten minutes’ use of the eyes would at 
any time bring on pain and lacrymation; and that the unfortu- 
nate sufferers, debarred from nearly every form of intellectual 
occupation or amusement, were constantly dwelling upon their 
own defective vision, and upon their very natural fears lest blind- 
ness might some day close the scene. 

The principle to be adopted in the management of such cases is 
to fix upon some practicable degree of convergence, say to twelve 
or fourteen inches, and then to train the muscles, by discreet and 
proper use, and by gymnastic exercises, to do what is required of 
them. For this purpose the first thing necessary 1s to choose the 
concave lenses which will afford the best vision at the selected dis- 
tance. If the eropia is = 4, and the selected distance is fourteen 
inches, we deduct ,; from 4. The remainder is ;';; and hence 
concave lenses of 14 inches focal length should be chosen. Their 
first effect will be to render the rays from an object fourteen inches 
distant as divergent as if its distance were only seven inches; so 
that these rays will be united upon the retina without accommo- 
dation effort. Experience must then determine whether the con- 
vergence to fourteen inches in repose of the accommodation is 
practicable or not; and ifnot, why not? It may be impracticable 
for various reasons—either from insufficiency of the internal recti 
muscles per se, or from the difficulty of keeping them in action 
while the accommodation is in repose, or from the fact that the 
accustomed convergence to seven inches has produced shortening 
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of the internal recti, with corresponding elongation and weaken- 
ing of their opponents—so that vision at fourteen inches really 
requires a divergence effort, to which the external recti are un- 
equal. In order to determine which of these conditions is present, 
it is necessary to be provided with a testing frame in which any 
desired pair of prisms can be placed before any pair of lenses, and 
rotated into any position without interfering with the latter. Such 
a frame, with the addition of a slide by which the distance apart 
of the lenses can be adjusted to fit any width of face, may be ob- 
tained from most instrument makers or opticians. The patient 
should first wear the concave lenses alone, and should read with 
them at fourteen inches until fatigue commences. A pair of weak 
prisms should then be added, say ‘of about 4°, with their bases in- 
wards. This arrangement will require the direction of the eyes 
toa more distant point; and, if the internal recti are tired of 
maintaining convergence, will give immediate, though perhaps 
only temporary relief. If, on the contrary, the internal recti are 
striving to bring the eyes to greater convergence, and the external 
recti are tired of resisting them, the prisms in this position will 
increase the strain, and may even produce double vision. By 
turning them round, so as to place their bases outwards, relief will 
be afforded. Relief by prisms with their bases outwards means 
weakness of the external recti. Relief by prisms with their bases 
inwards means weakness of the internal recti. In the latter case, the 
next point to be determined is whether the internal recti are weak 
absolutely, or only incapable of continued action during repose of the 
accommodation. To determine this, a trial should be made, after 
a period of rest, to see what strength of prism either internal rectus 
can overcome singly, so as to prevent the formation of double 
images. For this purpose a prism with its base outwards should 
be placed before one eye, and its strength increased until the 
double images of a candle flame six feet distant can no longer be 
united by muscular effort. If each internal rectus can overcome 
a prism of 12°, the muscles may be regarded as not absolutely 
inefficient ; and then the proper treatment is to relax the accom- 
modation by the regular use of atropine, and to persevere in read- 
ing with the prescribed lenses, and at the stated distance, until the 
difficulty i is overcome. Such perseverance must be regarded and 
practiced as a gymnastic exercise, to be stopped before it produces 
undue fatigue, and to be resumed at regular intervals. There will 
often be a good deal of pain and trouble at first, especially with 
nervous patients, and with those who have previously been en- 
couraged to “rest the eyes;”’ but the eventual reward is sure. If, 
on the other hand, the internal recti are absolutely weak, and 
cannot overcome the diplopia caused by a prism of 12°, it will 
usually be necessary to weaken their antagonists, by tenotomy of 
one or both external recti. After this operation, and, in some 
cases, even before it is performed, gymnastic exercises with prisms 
may be employed. For these, it is best to have two pairs of con- 
cave lenses of the proper focal length, ground on prisms of about 
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4°, and to have one pair mounted in a frame with bases inwards, 
the other with bases outwards. ‘They may then be used for short 
periods alternately, the pair with bases outwards to call the in- 
ternal recti into vigorous action, the pair with bases inwards to 
relax and rest the internal recti in the intervals of exertion. 

In the very high degrees of myopia, ranging from 3 up to 4, or even 
to 4, the principles of treatment are the same. But in these cases 
it often happens that the eyes have saved themselves from conver- 
gence strain at the expense of binocular vision; that is to say, they 
squint divergently with regard to objects at the visual distance of 
the patient. When this isso, and has become a confirmed habit, 
it will seldom be worth while to attempt to restore binocular 
vision. It will usually be found that one eye is used chiefly for 
reading, and the other [perhaps], with its appropriate glass, chiefly 
for distant vision. It can seldom be necessary to disturb such an 
arrangement; and the use of a glass for the reading eye is a matter 
which may be left to the instincts of the patient. He should be 
warned, however, if he does not use a glass, but prefers to bring 
his book close, that he should also hold it a little towards the side 
of the eye that is in use, instead of in the middle line of the face. 
The object of this is to rest all the muscles, by keeping the eye 
nearly in mid-position in the orbit. 

In these cases of extreme myopia, it will often happen that the 
correcting lens gives only very imperfect distant vision. A lens 
of — 4, or even of — 4, produces so much divergence of the rays of 
light that only a small proportion of those which pass through it 
will enter a pupil of ordinary diameter. It also causes the form- 
ation of very small retinal images; and for both these reasons it 
usually fails to raise V. even nearly to the normal standard. <A 
much better result is frequently afforded by one of the “ cones” 
made by Steinheil of Munich, which can be obtained in London 
of Messrs. Carpenter & Westley. These cones are, in fact, small 
solid Galilean telescopes. They are about an inch in length, convex 
on the base, truncated and deeply concave at the apex. #The con- 
vex base collects together a large amount of the light coming from 
a distant object ; and the smaller concave summit renders this 
light sufficiently divergent for the degree of myopia for which 
each cone is adapted. The cones are covered with leather or 
shagreen ; and are fitted with rings, by means of which they can 
be attached to a guard or watch-chain. 

Precisely as, in hypermetropia, the accommodation which is re- 
quired for vision brings in its train an unnecessary and disturbing 
element of convergence, so it will sometimes happen that in myopia 
the convergence which is necessary for vision brings in its train 
an unnecessary and disturbing element of accommodation. Hspe- 
cially in the higher degrees of myopia, when proper spectacles 
have not been worn habitually, we often find pergistent spasm of 
the accommodation, which is precisely analogous to the persistent 
spasm of the internal recti which forms the basis of ordinary 
squint. Spasm of the accommodation increases, of course, the 
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apparent degree of the myopia, and it also tends directly to pro- 
mote its progressive actual increase ; besides being itself a source 
of pain or weariness in using the eyes. Whenever, in a high degree 
of myopia, such pain or weariness is complained of, or whenever 
the degree of myopia is increasing, this degree, after being first 
ascertained in the ordinary way, should be ascertained again 1 when 
the eyes have been brought thoroughly under the influence of 
atropine. If spasm exists, it will be found that the real myopia 
of the atropinized eye is distinctly less than the apparent myopia 
of the same eye prior to the use of atropine; and, when this is 
the case, the spectacles must be prescribed with reference only to 
the real degree of the defect, and the return of spasm must be 
prevented by maintaining the action of atropine for some weeks, 

and until the use of the proper lenses has become habitual. It is 
not necessary, in order to maintain the effect of atropine when it 
has once been produced, to continue the employment of the ordi- 
nary four-grain solution. A drop of a solution of half a grain to 
the ounce, applied once in twenty-four hours, will generally be 
found sufficient for the purpose. 

[Muscular asthenopia in myopes, and the progressive tendency 
which at some period characterizes nearly every case of myopia, 
are subjects of sufficient importance to justify a few additional 
remarks. Both result, ordinarily, from the attempt to use the 
eyes continuously for fine work, at short distances, and often with 
the additional disadvantage of ‘insufficient illumination. In such 
continuous near work both accommodation and convergence be- 
come overstrained, and accommodative spasm, hypereemia, and 
finally distension of the globe follow. The vision becomes myopic, 
and the relation of the two adjustments of accommodation and 
convergence becomes deranged, so that the two functions are no 
longer harmoniously performed, the convergence requisite for 
single vision at any distance within the far point being in excess 
of the accommodation needed to give sharply defined retinal 
images. @If the myopia is developed very gradually, harmony 
between accommodation and convergence may be practically main- 
tained, through an equally gradual adaptation of each function to 
the new conditions under which it has to work, and in that ease 
there will be no other disability than short-sightedness. In other 
cases the convergence necessary for single vision at any given dis- 
tance leads to accommodative efforts in excess of what is required 
for seeing clearly at the same distance, and this excessive accom- 
modation leads in turn to the formation of the habit of holding 
the book nearer ; convergence. is now increased to suit this new 
reading distance, and this again evokes increased accommodation, 
which leads in its turn to increased convergence, until at last the 
myopia may so increase that convergence for the point of clearest 
vision may become too difficult to be long maintained, and thus 
to all the evils of progressive myopia we have superadded nius- 
cular asthenopia, insufficiency of the recti interni, or divergent 
strabismus. 
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Accepting these views as substantially illustrating the origin 
and progress of myopia in a person originally emmetropic, the 
first indication in the treatment of any case of incipient short- 
sightedness is to prevent strain, and control spasm, of the accom- 
modation. This we can do perfectl y by the systematic instillation 
of atropia, at the same time correcting the vision for reading by 
prescribing such glasses (whether convex or concave) as shall accu- 
rately place the far point of the corrected eye at the selected read- 
ing distance of fourteen or fifteen inches. Under this treatment 
the degree of apparent myopia, as measured by tests with concave 
glasses, may undergo marked diminution, or the myopia may even 
disappear altogether, and, by keeping up the treatment for a suf- 
ficient period, ‘the threatened myopia may be for a time (perhaps 
permanently) averted, and even an actually established myopia 
may be reduced to a lower grade. 

In certain cases of established myopia the most conspicuous 
failure is on the part of the recti interni muscles, and the dis- 
ability assumes the form of muscular asthenopia. In the effort to 
read, at or near the absolute far point of the eyes, it becomes 
necessary for the myope at one and the same time fully to relax 
his accommodation and strongly to exert his convergence. Thus 
the two adjustments of accommodation and convergence, which 
ordinarily are performed together and in corresponding measure, 
are wholly or in great part divorced from each other and become 
relatively antagonistic. In treating the conditions which grow 
out of this antagonism, two indications present themselves: we 
may endeavor to reconcile the antagonists, or we may sacrifice 
either one of them. he former of these indications is best ful- 
filled by giving concave glasses of such strength as shall restore 
the proper relation between the two functions; and these may be 
aided to a limited extent by decentration of the lenses, by grind- 
ing their concave surfaces upon the two surfaces of thin prisms, 
or, In some cases, by tenotomy of the recti externi. The latter 
indication, of sacrifiving either the convergence or the accommo- 
dation, is often attained by the patient covering one eye and so 
letting it diverge relatively; or it may be attained at will by the 
surgeon, through the systematic employment of atropia. In the 
former case binocular vision is sacrificed ; in the latter, all -accom- 
modative adjustments are suppressed, and the eyes are left under 
the exclusive dominion of the recti muscles. In conjunction with 
the daily instillation of atropia, glasses should be prescribed for 
the purpose of placing the corrected far point at a proper reading 
distance, and, if the recti interni are still weak, recourse may be 
had, in addition, to prisms, and in some cases to tenotomy of the 
recti externi. In prescribing prismatic glasses, it is generally best 
to give liberal aid to the weakened muscles in the beginning, with 
the view of giving them needed rest, and afterwards gradually to 
withdraw it in the hope of developing increased convergence 
power. 

Decentration of the ordinary concave glasses produces, within 
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certain limits dependent upon the focus of the lens, precisely the 
same effect as the grinding of spherical surfaces upon prisms. If 
spherical lenses are mounted eccentrically in circular frames, the 
distance between the centres of the lenses may be varied at will 
by simply turning the glasses symmetrically in their settings. | 

In any case of uncomplicated myopia or hypermetropia, the lens 
which measures and corrects the defect should also raise vision 
nearly to the normal standard ; although, in order to test this in 
hypermetropia, while the pupil remains fully dilated, it may be 
necessary to use also a metal disk with a small central opening, in 
order to correct the irregular refraction of the marginal parts of 
the cornea or the crystalline lens. Whenever the lens which gives 
the best result leaves vision at not more than half or two-thirds 
of the normal standard, and especially when the patient cannot ex- 
press any very decided preference for one lens over all others, astig- 
matism may be suspected and looked for; and, if not found, the 
defective vision will then probably be traceable to some faulty 
development or structural change in the retina or the refracting 
media. Astigmatism has been already explained to be a difference 
of curvature in different meridians of the eye, meridians which 
are always at right angles to each other, and, usually but not 
always, horizontal and vertical, or nearly so.' The seat of the 
faulty curvature may be in one of the. surfaces of the crystalline 
lens, and even, it is said, in the tunics of the posterior hemis- 
phere ;? but, as a rule, it isin the cornea. The practical effect is 
that the state of refraction differs, and consequently the nature 
and acuteness of vision differ, for lines drawn in different direc- 
tions. A patient may be in a much higher degree myopic, or 
hypermetropic, for a vertical line than for a horizontal one, or vice 
versa ; or he may be myopic for one and hypermetropic for the 


' [Of 477 astigmatic eyes tabulated by Snellen (Archiv fiir Ophthalmologie, xv, 
II, pp. 199-207), the meridian of greatest curvature was; 


Vertical in 238, or 50 per cent. 
Horizontal in 48, or 9 ‘¢ 
Irclined in196, or 41 ¢ 


Of 256 persons with astigmatism, in whom the refractive condition of both eyes 
could be determined, the defeet was binocular in 222, or 86.5 per cent. 

Of the 222 binocular cases, the direction of the meridian of greatest refraction 
was symmetrical in the two eyes in 138, or 62 per cent. 

Of the 188 symmetrical cases the meridian of greatest refraction was: 


Vertical in 84, or 61 per cent. 
Horizontal in 17, or 12 " 
Inclined in 87, or 27 ts 


Of 84 cases of binocular astigmatism set down as unsymmetrical in the two eyes, 
a few (15.5 per cent.) approximated tg the law of symmetry, varying not more than 
6°; others (21 per cent.) showed a tendency toward symmetry in the fact that the 
inclination of the meridians of greatest refraction was in opposite directions in the 
two eyes; the rest (63 per cent. *) were absolutely unsymmetrical, presenting a de- 
viation from the vertical or horizontal in one eye only, or to the same side of the 
vertical in both eyes. 

? [The theory that the seat of the faulty curvature which gives rise to astigmatic 
vision may be in the retina rather than in the refractive media is altogether un- 
sound, and is based upon a misapprehension of the actual optical problem. ] 
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other. The practical effect will be that the vertical and horizontal 
boundaries of an object of vision are seen, under the same accom- 
modation, with different degrees of distinctness ; and in order that 
they may be seen with the same degree of distinctness, they must 
be seen alternately, the accommodation being adjusted first for 
one and then for the other. In reading printed characters, for 
example, the eye cannot at the same time discern clearly the ver- 
tical and horizontal parts of such letters as m,n, and u; and is 
consequently called upon, instead of accommodating once for all 
for the distance of the page, to accommodate alternately for the 


{Fie. 113.] 


(Fie. 114.] 


two aspects of every word.! The exertion of doing this soon be- 
comes wearisome ; and when the defect is present in a high degree, 
or when the power of accommodation is failing with advancing 
life, ultimately becomes impossible. Astigmatisin therefore pro- 
duces asthenopia, or painful fatigue of the eyes, together wit! 
greater impairment of vision than ever attends upon either myopia 


1 [It is more frequently the case that astigmatic persons are content to accommo- 
date for some oneaspect.of the printed page, oftenest we think for the vertical limbs 
of the letters in reading ordinary type. (See Am. Journ. Med. Sciences, July, 1867, 
p. 84.) In reading music they accommodate, if they can, for the horizontal lines of 
the staff ] 
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or hypermetropia only. The asthenopia increases with age;' and 
the impairment of vision depends upon defective sight of the 
boundaries of objects in some one direction. A patient once dis- 
closed to me the nature of his defect by saying that his sight 
suffered regular impairment at certain hours of the day. He took 
a distant turret clock as his test object; and he could see the hands 
plainly when they were approximately vertical, but scarcely at all 
when they were approximately horizontal. [See Figs. 114 and 
116, copied from photographs of Figs. 113 and 115 ‘taken by a 
camera rendered astigmatic by the addition of a weak cylindrical 
lens. The ametropic meridian in this case is the horizontal, which 
results in a spreading out of both lines and spots in the same direc- 
tion; hence the vertical lines in Fig. 114 are ill-defined, while the 
horizontal lines are bright and sharp. So also the spots in Fig. 
116 are seen to run together in the horizontal rows, while they 
are perfectly distinct from each other in the vertical rows. The 
test- diagrams shown in Figs. 117 to 124, are arranged upon the 
principle here illustrated. | 

If we imagine the lateral margins of a cornea, exactly on the 
horizontal diameter, to be a little approximated, while the mar- 
gins on the vertical ‘diameter are left in their natural state, we 
shall have an astigmatic surface. The curvature from side to side 
will be sharper than that from above downwards, and the eye will 
be rendered myopic for vertical lines while it remains unchanged 
for such as are horizontal. ‘The bow] of a spoon affords a familiar 
example of a surface of somewhat similar character. 

An ordinary convex or concave lens is a portion of a spherical 
surface, and refracts equally in all directions all the hght which 
falls upon it. A cylindrical lens, on the contrary, as its name im- 
plies, is a segment of a cylinder, and refracts light only to or from 
a line parallel with the axis of the cylinder. If we take a concave 
eylinder of proper curve, and place it, with its axis vertical, before 
the eye [with its horizontal meridian myopic] imagined in the 
last paragraph, it will neutralize the myopia for vertical lines, and 
will be only a piece of plane glass with regard to horizontal ones. 
A plano-convex cylinder held before the [normal] eye with its axis 
horizontal produces artificial myopia for horizontal lines, but 
scarcely affects the clearness of vertical lines. A plano-coneave 
cylinder, with its axis vertical, renders the eye hy permetropic for 
vertical lines, but scarcely affects the clearness of horizontal lines. 
It follows that, when astigmatism produces myopia for lines of a 
given direction, we may correct. it by a concave cylinder with its 
axis in the same direction. When it produces hypermetropia for 
lines of a given direction, we may correct it sche a convex cylinder 


1 [With advancing age, when accommodation becomes sluggish and is at last 
nearly lost, the maintenance of wearisome adjustments, and, still more, rapid 
changes of adjustment, become impossible, and so the asthenopia may gradually 
diminish by giving place to a state of acquiescence in defective visual perception. — 
See Am. Journ, Med Sciences, July, 1867, p. 84.] ' 
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with its axis in the same direction. ‘To turn the axis exactly the 
other way would double the defect ; and the excellence of the re- 
sult depends upon the correct position of the glass being given and 
maintained. 

It is obvious that a person who is either myopic or hyperme- 
tropic—say for vertical lines, but who sees horizontal lines accu- 
rately—will also see the latera] or vertical boundaries of an object 
more or less obscurely, or will even altogether lose sight of them. 
The lateral boundaries of a square might thus be rendered dim, or 
the lateral as distinguished from the upper and lower portions of 
the circumference of a circle. Besides this, there is an almost 
infinitely small alteration in the apparent shape of objects, which 
appear elongated in the direction for which the eye is hyperme- 
tropic, or shortened in the direction for which it is myopic. For 
example, to an eye hypermetropic for vertical lines, a circle would 
tend to appear as an ellipse with its major axis vertical; and a 
square'as an oblong with height greater than its breadth. To an 
eye myopic for vertical lines, the major axis of the apparent ellipse, . 
and the greater length of the apparent oblong, would both be in 
the horizontal direction. But in order that this alteration may 
be appreciable, a considerable distance must intervene between the 
distorting or astigmatic medium, and the screen on which the 
image is received (just as the distortion of a shadow is increased 
by the distance of the surface on which the shadow is cast). Be- 
tween the cornea and the retina the distance is not sufficient to 
produce any distortion which the senses can recognize; and astig- 
matic people see squares and circles in the same shapes as their 
neighbors, although with some portion of outline less sharply de- 
fined than the rest. If we render an eye artificially astigmatic, 
by placing even a strong cylindrical lens close to. the cornea, the 
alteration in the apparent shape of objects is barely recognizable. 
If we move the lens an inch away from the eye, the alteration is 
no longer doubtful; and if we move it six inches away, all out- 
lines become conspicuously changed. In the astigmatic eye itself, 


oo 
however, nothing of the kind occurs; and Mr. Liebreich’s lecture 


at the Royal Institution, in which he attributed the peculiarities 
of some of Turner’s s pictures to the astigmatism of the artist, was 
neither more nor less than an elaborate hoax. It was illustrated, 
if I remember rightly, by a magic-lantern image of one of the pic- 
tures treated of, and in this image the interposition of a cylindrical 
lens was made to shorten up the figures as they appeared on the 
screen; doing so, on the principle already laid down, by virtue of 
the distance between the latter and the distorting medium. An 
analogous effect would have been produced on Turner’s retinee, 
and might possibly have been transferred to his canvas, if his 
cornex had been placed upon antenne, and thus worn, so to speak, 
two or three inches in front of the rest of his eyes, but in no other 
conceivable manner. The most curious result of the whimsical 
experiment thus made upon public credulity was the discovery 


~ 
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that a large proportion of the audience appeared to believe that 
the learned lecturer was in earnest.’ 

There are many methods by which the presence of astigmatism 
may be discovered subjectively ; but the best is that by means of 
Dr. Pray’s test-types, of which a reduced copy is given on p. 67, 
and which may be procured, in a size fit to hang in a consulting 
room, from the Autotype Fine Art Company. The myopia or hy- 
permetropia being first corrected as far as possible, the patient is 
told to look at the types from a distance of ten or twelve feet, 
with the eye under examination, the other being screened or 


covered. He must be cautioned to look at the sheet as one object, | 


and not to single out any particular letter. He is then asked 
whether the black and white lines are equally conspicuous in all 
the letters; and if he answers in the affirmative there is no astig- 
matism. If he is astigmatic, he will name some letter in which 
the lines are more sharply defined than in any of the rest, and will 
say on inquiry that they are least defined in the companion letter, 
_below or above the first, which has its stripes in the opposite di- 
rection. For example, if the stripes are most conspicuous in N, 
they will be least conspicuous in Z, and vice versa. If they are 
most conspicuous in T, they will be least conspicuous in D, and 
so on of the rest. There are very few eyes to which the stripes 
will appear absolutely identical ; and the apparent difference must 
be fairly well marked in order to justify a diagnosis of astigmatism 
as a cause of imperfection of sight. The directions of the lines, 
in the letters in which they are most and least distinct, will be 
those of the meridians of least and greatest curvature. 

Objectively, astigmatism may be discovered by the ophthalmo- 
scope. In the inverted image, the optic disk of an astigmatic eye 
appears elliptical, with its major axis in the meridian of least eur- 
vature In the erect image, there is unequal definition of the 
bloodvessels which proceed in different directions. This is best 
seen where two vessels of about equal size cross each other, or di- 
verge from each other nearly at a right angle. If one of them is 
sharply defined while the other is obscure, the presence of astig- 
matism is not doubtful. 

In order to test the degree of astigmatism, it is proper to lay 
aside the letters, and to use single lines. I employ for this pur- 
pose a simple contrivance which was made for me by Messrs Car- 
penter and Westley, and which is represented in Figs. 118 and 119.” 


1 [From Licbreich’s somewhat famous lecture, as printed in Macmillan’s Maga- 
zine, it would appear that he attributes Turner’s remarkable change of style in 
painting in great part at least to a change in his eyes, and he hints at cataract as 
the probable change in Turner’s case. Similarly he explains the marked change 
in coloring which is seen in the later works of Mulready by another progressive 
lenticular change, viz.: the development of an amber-like coloration in the nucleus. 
Liebreich’s views, as set forth in this lecture, though perhaps not always quite clearly 
set forth, are nevertheless both ingenious and suggestive; they do not appear to us 
in any degree to justify Mr. Carter’s estimate of them. ] 

* [The contrivance described in the text is a reproduction from the editor’s test- 
diagrams for the detection and measurement of astigmatism. (Toetslijnen tot be- 
paling van astigmatisme, door Dr. John Green. Verslag Ned. Gasth. v. Oogl., No. 7, 
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It consists of a circular metal plate, nine inches in diameter, with 
a loop by which it can be suspended against a wall. Around the 
margin the figures of an ordinary clock face are painted in black 
upon a white ground; and within the circle of figures a second 
circular plate, six inches in diameter, turns freely on a concealed 
central pivot. The second plate is also painted white, and is 
crossed by three parallel black lines, separated by white inter- 
spaces equal in width to themselves. The lines are placed first in 
the direction in which they are seen best, and then in a direction 
at right angles to the former, and the refraction is tested by lenses 
in both positions in the ordinary way. The ditterence will be the 
measure of the astigmatism; and, consequently, will also be the 
measure of the cylindrical lens which is required for its correction. 

In order to illustrate this by an example, let us suppose that a 
patient is myopic, dim-sighted, and uncertain about ae lens which 
suits him best with ordinary test-types. With — 75, however, 
he tells us that the lines in the N of Pray’s test-types are fairly 
visible, while those of the Z are very indistinct. We direct his 
attention to the dial above described, and turn the inner plate to 
render the parallel lines horizontal, or corresponding in position 
with the stripes in the N. We find by trial that these lines are 
best seen through a vin of — ,;. We note down that there is 
horizontal myopia = ,},, and we turn the lines into the opposite “4 
vertical direction. Here they are best seen through a lens of — 4 
we note that there is vertical myopia = 4. By deducting ,'; from 
4 we obtain ,',, and we say that there is myopic astigmatism = 44, 
with preponderance in the vertical direction. A concave eylindri- 
eal lens of twenty-four inches focal length, with its axis vertical, 
will restore the equilibrium between the two meridians ; and will 
leave the whole eye with a myopia equal to ,!,.. We order the 5 
concave cylinder to be ground on one side of a lens, and a common 
concave ,',th on the other, and by this combination we correct 
both the myopia and the astigmatism as long as the axis of the 
cylinder is in the vertical position. To place it with the axis hori- 
zontal would be to double the astigmatism; and in any interme- 
diate position it would do at least as much harm as good. Hyper- 
metropic astigmatism is measured in the same way, but with 
convex instead of with concave lenses, and after the use of atro- 
pine. When, instead of being myopic or hypermetropic in both 
meridians, the eye is emmetropic in one, the spherical lens which 
corrects the refraction in the other is the measure of the astigmat- 
ism, and of the plano-cylinder by which it will be relieved. When 
the eye is myopic in one meridian and hypermetropic in the other, 


1866. Ned Arch. v. Gen. en Natuurk., 11,1866 On the Detection and Measure- 
ment of Astigmatism, Am. Journ. Med. Baieices, January, 1867. Ona New System 
of Tests for the Detection and Measurement of Astigmatism, Trans. Am. Oph. Soc. 
for 1867 and 1868.) The diagram adopted by the nuthor is that shown in Fig. 118, 
mounted to turn upon the central pivot of the dial, Fig. 119. Figs. 117 to 119 are 
exact reductions from the three diagrams published in 1866; Figs. 120 to 124 are 
similar reductions from additional diagrams presented to the Am. Oph. Soe. at the 
meeting in 1867, and published in the Transactions for 1867 and 1868.] | 
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the astigmatism is the sum of the two defects, and not —_ dif. — 


ference. Thus, if there were ibe for vertical lines = w55 and 
si ath te for horizontal lines = zz, the astigmatism would be 
equal to ,'; nearly, and would be corrected by a convex cylinder of 
., with its axis horizontal. Whatever may be the degree of 


9 
astigmatism, it should, for all purposes, be corrected as nearly as 
possible. When the astigmatism is corrected, the eye may still 
be presbyopic, myopic, or hypermetropic, and must be dealt with, 
in these regards, on the principles already laid down; one side of 
the lens being given to the cylindrical element, the other to the 
spherical element, in any glasses which may be necessary. 

[The test-diagrams shown in Figs. 117 to 124 are designed to 
be used at a distance of from ten to twenty feet. The dial card, 
Fig. 119, is about fourteen: inches square, and the circular cards, 
Figs. 117 to 121, are about nine and a half inches in diameter. 
The single black lines, as well as the white interspaces in Figs. 
118; 11. , and 121, are of the same width as the lines which make 
up the letters of No. XX of Snellen’s test-letters, and should be 
seen distinctly at a distance of twenty Paris feet. In using these 
diagrams for the detection of astigmatism, we bring before the 
eye under examination a series of ordinary convex or concave 
glasses, until we arrive at the strongest convex or weakest con- 
cave glass through which any one of the sets of lines in Fig. 119, 
or of the radii or sectors in Fig. 117 or 120, is distinctly seen. The 


direction of this most distinctly seen radius or sector in Fig: 147 


or 120, is the direction of the principal meridian of least refrac-. 


tion. For measuring the difference of refraction in the two prin- 
cipal meridians, of least and greatest refraction respectively, we 
first devised the test shown in Fig. 118, placing the card upon the 
dial and turning it successively in the direction of the two princi- 
pal meridians, as determined by the trial with Fig. 117 or 120, 
but we prefer on the whole the diagram shown by Fig. 121, in 
which the two crossed sets of lines are set at the same time in the 
two principal meridians, and so serve for comparative observations 
during the trials which we proceed to make with concave cylin- 
drical test-glasses. At present we rely oftenest, perhaps, upon the 
diagrams shown in Figs. 117 and 120, both for the detection of 
astigmatism and its measurement, but we have about a dozen, dif- 


fering more or less in construction or arrangement, all of which 


are occasionally useful. 

Fig. 124 is one of our older arrangements, in which the same 
degrees of inclination are given as in Fig.119._ Figs. 122 and 123 
consist of narrow lines, and rows of holes, punched < out of disks of 
blackened card-board, ‘and covered on the back with fine tissue- 
paper, either white or colored; they are designed to be hung in a 
window and viewed as transparencies. By suspending these as well 
as the rectangular card, Fig. 124, from the small holes shown at 
the top of each, the degree of inclination of the several lines, sets 
of lines, and rows of spots, may be varied at pleasure. | 

The degr ee of astigmatism, as well as its existence, may some- 
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times be determined by the opthalmoscope with a near approach 
to accuracy. I have several times arrived at a very fair result in 
myopic cases ; but I cannot exclude errors due to my own accom- 
modation in examining the hypermetropic. Experience has taught 
me, moreover, to distrust the ophthalmoscope when it is employed 
for this purpose by others, and hence I do not think it necessary 
to enter into details about its application. I have already had oc- 
casion to say that London consultants enjoy great opportunities of 
learning humility from the errors of their neighbors; and I have 
seen quite a considerable number of patients whose astigmatism 
has been ophthalmoscopically tested by surgeons who rely upon 
this method, and who have prescribed spectacles which had the 
single fault that they failed to improve the sight of the wearers.’ 

Although astigmatism is generally a natural malformation, it 
is by no means unknown as an artificial one; in which form it is 
liable to occur after iridectomy or after cataract extraction. If 
the cicatrix left in either case should be broader than a mere line, 
it can hardly fail to modify the corneal curvature at right angles 
to its own track; and I have seen several instances in which vision 
after an operation was seemingly much impaired, but was raised 
nearly to the normal standard by the detection and relief of arti- 
ficial astigmatism. in these cases, too, it is sometimes better for 
certain purposes to complement the astigmatism than to correct 
it. once performed iridectomy, for serous iritis, on a gentleman 
forty years of age, who made a good recovery, but whose vision 
was still impaired when the eye seemed quite well. I found that 
he was emmetropic tor horizontal lines, but that he had become 
myopic to ,!,th for vertical ones. A concave plano-cylinder of 4, 
with its axis vertical, restored normal vision for distant objects, but 
left him with feeble accommodation, and requiring reading-glasses 
on account of presbyopia, the advent of which had been hastened 
by the disease. So, instead of correcting his astigmatism, I com- 
pleted it by giving him a convex plano-cylinder of ,),, with its 
axis horizontal. ‘l’his rendered him equally myopic all round, and 
thus relieved his presbyopia. A spherical lens of + ,'; was put 
into the other ring of the spectacle frame, and with this assistance 
the patient was able to read “ brilliant ” type with either eye, and 
to combine the two images easily. 

In all cases in which cylindrical glasses are required, it is better 
to have them in spectacle frames than in any kind of nose clip; 
because, in the former, they are more likely to retain their right 
position before the eyes. It is also better to have circular lenses 
than oval ones, because the position of the former can be regulated 
with great nicety, and can be altered at any time if they become 
displaced.?. The little screw which fastens the spectacle frame on 


1 [The ophthalmoscope is often of the greatest use in determining the existence 
or non-existence of astigmatism, and there is no doubt that by means of Loring’s 
instrument (Fig. 82, page 99) quite accurate measurements may be made by a prac- 
ticed und careful observer. This method is, however, much less accurate than that 
by trials with glasses, and its results should be accepted as approximations only. ] 

? [There is no good reason for preferring circular lenses to the usual oval or ob- 
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the outer side can be loosened, and the glass turned in the ring to 
any extent which may be necessary. When astigmatism exists 
after a cataract operation, it may be relieved by a very ingenious 
American contrivance.'. The necessary spherical lens should be 
made small and plano-convex, and then cemented to the plane face 
of the necessary plano cylinder. The spectacles thus constructed 
are neither heavy nor unsightly, and are a great improvement upon 
cylindrical cataract glasses made in any other manner. 


[Fre. 122.] [Fre. 123.] 


As everything must have a name, and as there is a certain rea- 
sonableness in describing as “isometropia” the state in which both 


long shape. If the oculist is competent he can prescribe the angle of inclination of 
the axis of the lenses with perfect accuracy, and a competent optician will find no 
difficulty in accurately executing the order. Circular lenses can, it is true, be re- 
ndjusted if they become furned in their frames, but circular glasses alone ure subject 
to such accidental displacement. For the past ten years we have habitually em- 
ployed oval frames for cylindrical glasses, at first by giving some personal atten- 
tion to the setting of them, but latterly by including all the elements of the case ina 
written prescription. Such prescriptions have been filled for us by Mr. H. W. 
Hunter, of New York, with unvarying accuracy. ] 

1 [The invention of Dr. E. G. Loring, of New York, and executed by Hunter. 
(Trans. Am, Oph. Soc., 1871.) The cement used is inspissated Canada balsam. ] 
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eyes are alike in their refraction, some ingenious person has invented 
the word “anisometropia ” to express the contrary condition. 
Anisometropia may be infinitely various 1n its character, but the 
most common form is that in which both eyes are myopic, or both 
hypermetropic, but in different degrees. In every case of the kind, 
each eye should be tested and examined singly, and then -the cor- 
recting lenses required for each should be mounted in the same 
frame and used for a time experimentally. If good binocular vision 
can be obtained without discomfort, the differing lenses may be 
used together permanently. But if the dissimilar i images formed 
on the two retinz cannot be easily united, or if pain or sensations 
of straining in the eyes are produced, it will be better in either 
case to abandon any attempt at combination, and to consider chiefly 
the requirements of that eye from which the best and most useful 
vision can be obtained. 

In all forms of ametropia, and even in some instances of pres- 
byopia, but more especially in myopia, complaints are occasionally 
made of the presence of floating bodies which dance before the 
eyes, and which have received the name of “ musce volitantes.” 
These musce are often sources of considerable discomfort, not 
only from the way in which they engage the attention, but also 
from the fears which they excite. They are usually described as 
bearing a resemblance to beaded threads or filaments variously 
curved and disposed. They are most conspicuous when the eyes 
are turned towards a white surface, such as a whitewashed wall 
or ceiling, or a white cloud ; and it is characteristic of them that 
they never cross the axis of vision, nor obscure or conceal the spot 
which is looked at, but move about over lateral portions of the 
field. They are due to the shadows cast upon the retina by the 
minute objects in the vitreous body which have been deseribed at 
page 42; and these shadows are more visible to myopic persons 
than to others, because in the former the greater length of the 
vitreous chamber allows a given object to cast upon the retina a 
shadow of larger size.! A temporary increase of muscee may be 
occasioned by any conditions which disturb the balance of the 
ocular circulation, and thus alter the density and the index of re- 
fraction of the fluids within the eye.?, Within certain limits they 
must be regarded as physiological phenomena, which require only 


to be neglected by the patient ; but when they are either very 


1 (It is only those motes in the vitreous which are near the retina that give rise 
to the ordinary perception of musce volitantes, for the reason that the shadows of 
objects situated far anterior to the retina are but faint and for the most part imper- 
ceptible penumbra. To produce distinct shadows of the structures situated in the 


anterior region of the eyeball it is necessary to transmit an approximately homo- . 


centric and parallel pencil of light through the media. This is done by holding a 
card, in which a fine pinhole has been pricked, about half an inch in front of the 
eye, ‘and looking through it ata bright cloud or at the ground-glass shade of a lamp. 
The explanation of the annoyance from musce which is frequently observed in 
myopia is to be sought in the fact that the shadows cast upon the retina are often 
the only clearly defined images present, and so compel attention to themselves. } 

? [Musce appearing under these conditions are probably often dependent on a 
temporary increase of the structural elements present in the vitreous. ] 
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abundant or steadily increasing, they may point to actual or im- 
pending morbid changes of a serious character; and they should 
lead, under such conditions, to a careful examination of the eyes, 
and also of the general state of the patient. 

The materials of which spectacle lenses are made are two in 
number: crown glass and rock erystal, or, as it is commonly called, 
pebble. In former times, when the manufacture of glass was less 
pertectly conducted than at present, this material was liable to 
undergo chemical changes which diminished its transparency ; so 
that glass lenses, after a certain period of wear. became dull and 
clouded. At that time, “ pebbles” were held in high esteem; but, 
now that good glass is as permanently transparent as pebble itself, 
the latter no longer possesses the advantages which were once 


justly claimed for it. Pebble 1s still, however, harder than glass, 


so as to be less liable to scratches or accidental fracture; and it is 
also, for the same refractive power, less heavy and less bulky. 
Hence it is to be preferred, when the somewhat greater cost 1s not 
an obstacle, for convex lenses generally, for all lenses of high 
power, and for such as are likely to be worn for a long time with- 
out variation; whenever, in short, durability and lightness are 
important. For concave ‘lenses, the recessed surfaces of which are 

little hable to injury, and for convex lenses used only for a tem- 
porary purpose, such, for instance, as the first partial correction of 
hypermetropia, glass will be found to fulfil every requirement. In 
one respect glass is even better than pebble; for the former is 
optically homogeneous, while the latter is in certain directions bi- 
refringent; that is to say, it splits a pencil of light into two por- 
tions, so as to form two images of the object from which it pro- 
ceeds. On this acc ount, the best pebble tess are cut in planes 
perpendicular to the axis of double refraction; and, when this is 
accurately done, they are as optically homogeneous as glass itself. 
Inferior manufacturers, whose aim it is to obtain the largest pos- 
sible number of lenses from a given piece of crystal, neglect this 
precaution, and cut their lenses any way, either obliquely to, or 
even parallel with, the bi-refringent axis. In the slight thick- 
ness of a spectacle lens, complete double refraction is never pro- 
duced; but the outlines of objects may be rendered somewhat 
shadowy and ill-defined. In order to determine whether a pebble 
lens is correctly cut, it is only necessary to place it between two 
plates of selenite, and to look at the combination by transmitted 
light. If the lens is correctly cut, the color zones produced by 
polarization will be circles ; if it is incorrectly cut, they will be more 
or less distorted and unsy mmetrical. A ready means of distin- 
guishing between a glass and a pebble lens is afforded by the fact 
that the latter is a much more ready conductor of heat than the 
former, and hence that it feels sensibly cold when touched by the 
tip of the tongue. 

Whatever spectacles are required, the frame in which the lenses 
are mounted should be carefully suited to the facial conformation 
of the patient. The material employed is scarcely more than a 
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matter of taste; although, on the whole, steel may be said to com- 
bine the oveatest number of advantages. For hot and moist 
climates, in which steel would be liable to rust, it is better to have 
gold or silver, or to have the steel gilded, or plated with silver or 
with nickel. The really important matter is that the frame should 
fit in such a manner that each eye may look through the centre 
of its corresponding lens. Any eccentric part of a lens is, in fact, 
a prism; and displaces the apparent position of an object seen 
through it. Such displacement, especially when it is in opposite 
directions for the two eyes, becomes a source of distress on account 
of the irregular museular action by which alone the displaced 
images can be united or combined. When prismatic spectacles 
are necessary, they should be given in accordance with the prin- 
ciples already laid down; but never accidentally and irregularly, 
by carelessness in the selection of a frame. The optician should 
measure the distance between the pupils of the eyes by means of 
compasses ; and should also so adjust the intermediate portion of 
the frame that the lenses may be supported at a proper level. 
Concave lenses, as a rule, should be barely clear of the extremities 
of the eyelashes; convex lenses, especially for presbyopias may be 
worn some little distance down the nose. When regnired for 
hypermetropia, it is important that the patient should not look 
over them, and then they must be brought near enough to prevent 
this from being done. For people who object to spectacles, lenses 
are mounted in hand-frames, or in nose-clips, of all sorts and pat- 
terns; but a well-made spectacle frame is really the most comfort- 
able, and by far the most convenient, of any arrangement which 
has been devised. 
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Aberration, chromatic, 41 
spherical, 41 
Abscess of cornea, 254 
Abscission of staphyloma, 265 
author’s method, 266 
Accommodation, muscle of, 23 
nature of, 38, 39, 449 
effect of in correcting the imperfections 
of the eye, 44 
spasin of, in myopia, 483 
Actual opthalmoscopic image, 79 
Acuteness of vision, 59 
Adhesion of iris to anterior capsule, 275, 283 
to corneal cicatrices, 258 
Affections of the ocular muscles, 422 
Agnew, Dr. C. R., on Perens of cantho- 
plasty, 197 
on cauterization of the lacrymal sac, 204 
his lacrymal knife, 205 
his operation for secondary cataract, 324 
Albuminuria, retinal degeneration in, 381 
Allbutt, Dr. Clifford, on arsenic, 119 
on choked disk, 366 
Amaurcsis, 398 
Ambidexterity, 143 
Ametropia, 38, 450 
Anesthesia in eye operations, 166 
importance of its being complete, 171 
Andrew, Dr., on extirpation of the lacrymal 
gland, 204 
Anisometropia, 496 
Angle, visual, 57 
Anodynes, in eye disease generally, 121 
in iritis, 281 
Anstie, Dr., on the action of mercury, 130 
Anterior chamber, 30 
Aqueous humor, 30 
in disease, 51 
Arcus senilis, 22 
Arlt, Professor, his operation for ineurved 
eyelids, 190 
his operation for pterygium, 233 
Arteries of the eye, 34 
_ Artificial eye, 412 
Artificial pupil, operation for making, 260 
author's method, 263 
Bowman’s method, 262 
De Wecker’s method, 263 
Asthenopia, 465 
muscular, 484 
atropine in, 485 
Astigmatism, 66, 454, 486 
Dr. Green’s tests for, 492 
direction of principal meridians in, 486 
artificial, 494 


Astigmatism, Mr. Liebreich on, 489 
measurement of, 490 
test-types for, 67 
Atrophy of optic nerve, 368 
causes of, 371 
treatment of, 374 
strychnia in, 375 
Atropine, for ophthalmoscopic examination, 84 
in testing refraction, 64, 453 
asa therapeutic agent, 136 
irritation produced by, 137 
in iritis, 277 
wafers of, 138 
castor oil as a solvent for, 405 
use of in treatment of incipient squint, 446 
in progressive myopia and in mus- 
cular asthenopia, 485 
Axis of the eyeball, 37 
of vision, 37 
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Babbage, Mr. C., his ophthalmoscope, 76 
Ballard, Dr., on infantile ophthalmia, 208 
Bandage, compressive, 134 
Barensprung, on herpes, 116 
Beer, on surgical dexterity, 140 
his cataract knife, 157 
Binocular vision, 75 
Black cataract, 305 
Blepharitis, 179 
parasitic character of, 183 
Blepharospasm, 197 
Blind spot, 42 
measurement of, 70 
diagram of, 71 
Blue light, for ophthalmoscope, 92 
Bowman, Mr., on artificial pupil, 262 
on diagnosis of conical cornea, 269 
on frontal herpes, 116 
on obstruction of nasal duct, 201 
on tension of the eyeball, 55 
Brachymetropia, 450 
Burchardt’s tests for vision, 61 
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Canthoplasty, Dr. Agnew’s operation of, 197 
Canula forceps, 159 
Capsule of Tenon, 33 
Caruncle, 31 
Castor oil, a solvent for atropine, 405 
Cataract needles, 153 
Cataract, 295 
varieties of, 295 
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Cataract, congenital, 295 
required, 296 
pyramidal, 296 
capsular, 296 
laminar, 297 
senile, 297 
nuclear, 298 
cortical, 298 
diagnosis of, 298 
black, 305 
maturity of, 307 
impairment of sight in, 308 
myopic vision, an early symptom of, 308 
cases of incipient, 309 
arrest of, by regimen, 312 
by iridectomy, 313 
treatment of, by solution, 313 
by discission, 315 
by suction, 317 
of Jaminar by artificial] pupil, 321 
of residual opacities, 322 
Dr. Agnew’s operation for, 324 
treatment by extraction, 325 
conditions of success, 326 
time for operating, 327 
methods of operating, 329 
Kiichler’s method, 333 
Liebreich’s method, 333 
Bell Taylor’s method, 335 
different sections, 336 
author’s method, 337 
treatment after operation, 346 
complications afier, 346 
closed pupil after, 350 
entropium after, 350 
hemorrhage after, 345 
extraction of immature cataract, 352 
within the capsule, 352 
Cautery, galvanic, of hair follicles, 187 
Cephalostat, 172 
Chamber, anterior, 30 
posterior, 30 
Charcot, on herpes, 116 
Charriére, his museum of eye instruments, 
147 
Chloroform, dangers of, 168 
Choked disk, 366 
Choroid, structure of, 22 
pigmentation of, 22 
opbthalmoscopic appearances of, 105 
acute inflammation of, 290 
chronic inflammation of, 395 
atrophy of, 396 
tubercle of, 398 
rupture of, 400 
Chromatic aberration, 41 
Cicatrices, corneal, tattooing of, 264 
Ciliary region, 23 
muscle, 23 
processes, 23 
injuries of, 410 
Cohn, Dr., on myopia, 479 
Cold, local application of, 135 
Coloboma of iris, 272 
Color, perception of, 28 
mode of testing, 72 
sensation of at the yellow spot, 43 
at the margin of the field, 43 
Congestion of the eyeball, 48 
Conical cornea, 268 
iridodesis in, 269 
Von Graefe on, 270 
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| Conical cornea, treatment of, 270 
Conjunctiva, structure of, 31 
diseases of, 207 
morbid growths of, 233 
Conjunctivitis, purulent, of infancy, 208 
sporadic, 208 
sources of danger in, 211 
discharge of, 212 
contagiousness of, 212 
epidemic, 214 
results of epidemic, 220 
treatment of, 222 
of epideinic, 230 
diphtheritic, 231 
phlyctenular, 252 
corneal ulcers in, 213 
treatment of, 227 
Constitutional conditions underlying eye dis- 
ease, 56, 112, 132 
Contusions of the eye, 399 
Convergence of the optic axes, 75, 451 
measurement of the power to maintain, 
454 
Cooper, Sir A., on new remedies, 131 
Corelysis, 286 
Cornea, anatomy of, 21 
healthy and morbid appearances of, 49 
cases of neurotic ulceration of, 125 
ulceration of in conjunctivitis, 213, 227 
leucoma of, 236 
nebula of, 236 
diseases of, 236 
necrosis of in infantile ophthalmia, 237 
treatment of opacities of by subconjunc- 
tival injection, 241 
by tattooing, 264 
sloughing ulcer of, 242 
creeping ulcer of, 243 
ring-shaped ulcer of, 244 
ulceration of after frontal herpes, 245 
inflammation of, 246 
vascular, 247 
chronic interstitial, 249 
abscess of, 255 
inflammatory ulcer of, 255 
curvatures of, in relation to artificial pu- 
pil, 259 
globosity of, 267 
Couch for operations, 165 
Couper, Mr., his ophthalmoscope, 99 
Critchett, Mr., on setons, 246 
on iridodesis, 261 
his operation for staphyloma, 265 
for squint, 431 
Cumming, Mr., his discovery of the return of 
light from the eye, 76 
Cutting needles, 153 
Cyclitis, 292 
Cylindrical lenses, 488 
Cysticercus, subretinal, 390 
Cystitome, Von Graefe’s, 339 
De Wecker’s, 340 
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Daeryoliths, 207 


Daviel’s scissors, 161 

Demonstrating ophthalmoscope, 92 

Depletion in eye disease generally, 138 
in iritis, 281 


Descemet’s membrane, 21 
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Descemet’s membrane, protrusion of, in ulcer- 
ation of the cornea, 256 
Diphtheritic conjunctivitis, 231 
Diplopia, 74, 441 
Direct method of ophthalmoscopic examina- 
tion, 79 
Direct vision, 40 
Diseases of the eyelids, 173 
of the conjunctiva, 207 
of the cornea, 236 
of the iris, 272 
of the fundus oculi, 365 
Distichiasis, 184 
Divergent squint, 437 
operation for, 438 
Donders, Professor, on measuring the field of 
vision, 68 
on pulsation of the retinal vessels, 110 
on sympathetic ophthalmia, 115 
on the causation of glaucoma, 359 
Dor and Monnik, Drs., their ophthalm»tonom- 
eter, 55 
Double vision, 74, 441 
Drum for testing instruments, 158 


E. 


Ectropium, 193 
Electricity in ptosis, 195 
in squint, 436 
Emmetropia, 38, 450 
Entropium, 185 
treatment of, 192 
Enucleation of eyeball, 411 
Epiphora, 199 
Erect ophthalmoscopic image, 79, 85 
ophthalmoscope for, 98 
as a test of hypermetropia, 468 
of myopia, 476 
of astigmatism, 490 
Ether, asan anesthetic, 168 
Dr. B. Joy Jeffries on, 168 
mode of administering, 168 
Hawksley’s inhaler for, 169 
advantages of over chloroform, 170 
struggling produced by, 170 
salivation produced by, 170 
sickness produced by, 170 
Examination of the eye, 46 
Exclusion of pupil by iritis, 284 
Eye, general physiology of, 35 — 
Eyeball, anatomy of, 18 
geowetrical divisions of, 18 
tunics of, 18 
muscles of, 32 
nerves of, 33 
bloodvessels of, 34 
Eyelashes, ingrowing, 184 
excision of, 187 
Herzenstein’s operation for, 188 
Eyelids, anatomy of, 35 
examination of, 46 
mode of everting, 47 
diseases of, 173 
nevi of, 174 
malignant tumors of, 176 
simple tumors of, 177 
scalping, 189 
operations for the cure of distorted, 190 
author’s operation, 190 
tarsotomia, 192 
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Eyelids, spasmodic closure of, 195 
injuries of, 418 
Eyes, muscular and visual harmony of the 
two, 73 


F. 


Far point, 39, 473 
Fell’s paste, 176 
Field of vision, extent of, 40 
variation of, 66 
methods of mapping, 67 
diagram of, 72 
Fifth nerve, its influence on the nutrition of 
the eyeball, 113 
effects of paralysis of, 117 
Fixation forceps, 149 
hook, 149 
Focal illumination, 50 
Forceps, canula, 159 
cilia, 186 
fixation, 149 
iris, 158 
Snellen’s, 186 
Foreign bodies, beneath upper lid, 48 
in the eye, 404 
Forster, Professor, his perimeter, 68 
his instrument for measuring sensibility to 
light, 61 
Fovea centralis, 28 
Foveaux, Mr., his eyelid speculum, 148 
his ophthalmoscope handle, 96 
Fox, Dr. Tilbury, on tinea tarsi, 183 
on floating spores, 219 
Franklin, Benjamin, on ambidexterity, 143 
his spectacles, 471 
Fundus oculi, diseases of, 365 


G. 


Galvanism in nerve atrophy, 376 
Galvanic cautery of hair follicles, 187 
Glasses, convex, in the treatment of incipient 
squint, 446 
Glaucoma, 353 
varieties of, 355 
treatment of, 358 
case of neurotic, 125 
Professor Donders, theory of, 359 
irregular forms of, 359 
Glioma of retina, 306, 391 
Graefe, Professor von, his appreciation of the 
ophthalmoscope, 77 
on liquor chlori, 224 
on conical cornea, 270 
on cataract extraction, 331 
on glaucoma, 358 
Granulations, follicular, 214 
papillary, 212, 228 
Green, Dr. J., his test-types, 59 
on leaden styles in lacrymal obstructions, 
206 
on castor oil as a solvent for atropine, 405 
on atropine in the treatment of squint, 446 
on tarsotomia in trichiasis and entro- 
pium, 192 
on atropine in the treatment of muscular 
asthenopia, 485 
his tests for astigmatism, 492 
| Gregory, Mr., on administering quinine, 119 
'Gummed paper, for fixing bandages, 172 
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Habit, effect of, in neutralizing the imperfec- 
tions of the eye, 45 
Hamorrhage, after cataract extraction, 344, 
345 
in the retina, 385 
Hair follicles, cauterization of, 187 
Hands, training and use of the, 144 
Hawksley, Mr., his ether inhaler, 169 
Hays, Di. Isaac, on styles in lacrymal ob- 
structions, 206 
Heat, local application of, 135 
Helmholtz, Professor, his invention of the 
ophthalmoscope, 77 
Hemiopia, 398 
Herpes, Barensprung’s case, 116 
Charcot’s case, 116 
frontal, 116 
Hodgen, Dr. J. T., his suture needles, 176 
Holland, Sir H., on temperature, 225 
Hood, Dr. Wharton, on administering ether, 
170 
Hubsch, Dr., on tobacco as a cause of amau- 
rosis, 376 
Hutchinson, Mr., on frontal herpes, 116 
on iodide of potassium, 120 
on mercurial inunction, 132 
on interstitial keratitis, 249 
on deformity of teeth in laminar cataract, 
297 
Hyaloid vessels, 30 
Hypermetropia, 38, 64 
tests of, 63, 468 
treatment of, 470 
Hypometropia, 39 
Hypopyon, 255 


I. 


Image, ophthalmoscopic, its varieties, 79 
how modified by the refraction of the eye, 
82, 96, 100 
reflected, of the ophthalmoseopic mirror, 
86 
retinal, inversion of the, 37 
Imperfections of the eye, how neutralized, 43 
Incised wounds of the eye, 402 
Incisions of the eye, 152 
Incision of the sheath of the optic nerve, 368 
Indirect vision, 40 
method of ophthalmoscopic examination, 
81 
Inflammation of conjunctiva, 207 
of cornea, 246 
of iris, 274 
of choroid, 290, 395 
of retina, 378 
Inherited syphilis, 249 
Injuries of the eye, 399 
by escharotics, 416 
treatment of, 409 
uncertain issue of, 419 
mercury in, 420 
Instruments, classification of, 147 
Insufficiency of internal reeti muscles, 76, 481 
Interruption of vision, 293 
Interstitial keratitis, 249 
Inverted ophthalmoscopie image, 79, 85 
Iridectomy in corneal ulcer, 242, 246 
in vaseular keratitis, 249 
for iritic adhesions, 288 
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| Irideetomy in irido-choroiditis, 291 
in cataract extraction, 331, 338 
in glaucoma, 361 
—Trido-choroiditis, 290 
. enucleation in, 294 
_Iridodesis, 261 
| Iridotomy, 262 
Tris, anatomy of, 24 
| appearances of, in health and disease, 51 
| adhesion of to cicatrices, 258 
diseases of, 272 
malformations of, 272 
cysts and tumors of, 273 
forceps, 158 
Liebreich’s, 158 
Tritis, 274 
' diagnusis of, 274 
treatment of, 276 
by atropine, 277 
by mereury, 279 
in relation to syphilis, 280 
by depletion, 281 
by anodynes, 281 
pain in, 281 
serous, 281 
treatment of, by paracentesis, 282 
recurrent, 283 
adhesions left by, 285 
cases of neurotic, 122 
Isometropia, 495 
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Jaische, Dr., his operation for incurved eye- 
lids, 190 

Jeffries, Dr. B. Joy, on ether as an anesthetic, 
168 


K. 
Keratitis, 246 
vascular, 247 
interstitial, 249 
ulcerative, 254 
Keratoconus, 268 
Knife, Weber’s canaliculus, 201 
Stilling’s lacrymal, 203 
Agnew’s lacrymal, 205 
Knives, varieties of, for ophthalmic opera- 
tions, 154, 156 
Kiichler’s method of cataract extraction, 333 
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Lacrymal affections, 198 
duct, obstruction of, 200 
fistula, 200 
gland, hypertrophy of, 199 
extirpation of, 204 
puncta, displacement of, 182, 207 
ocelusion of, 206 
sac, cauterization of, 203 
Dr. Agnew’s method, 204 
obstructions, treatment of, 205 
use of styles in, 206 
Lamina cribrosa, 20 
Limp, Weiss’s, for focal illumination, 50 
Lance knives, 154 
Lapis divinus, 221 
Latent hypermetropia, 64, 453 
Laurence, Mr. J. Z., his cephalostat, 172 


on the treatment of iritis by opium, 122 
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Laurence, Mr. J. Z., on extirpation of the 
lacrymal gland, 204 
Lee, Mr. Henry, on mercurial baths, 132 
Leeches, in eye disease, 138 
Leech, the artificial, 138 
Left hand, to hold scissors in, 161 
Lens, crystalline, structure of, 29 
suspensory ligament of, 29 
capsule of, 29 
Lenses, convex, 62 
concave, 63 
for the ophthalmoscope, 91, 98 
Leucoma of cornea, 236 
Liebreich, Mr., his iris forceps, 158 
bis squint operation, 428 
his cataract operation, 333 
en astigmatism, 489 
Light, intolerance of, 53 
degree of perception of, 61 
Linear knives, 156 
Liquor ehlori, 224 
Local origin of eye disease, 112 
treatment of eye disease, 133 
Longet, on the fifth nerve, 114 
Longmore’s visual tests, 61 
Loring’s ophthalmoscope, 98 


M. 


Maats, Dr., on sympathetic irritation, 114 
McCraik, Dr., his operation for incurved eye- 
lids, 189 
Magne, on cauterization of the lacrymal sac, 
203 
Manifest hypermetropia, 64, 453 
Mariotte, his discovery of the blind spot, 43 
Media of the eye imperfections of, 42, 496 
Meissner, on the fifth nerve, 114 
Membrana pupillaris, 25 
Membrane of Descemet, 21 
of Reichert, 21 
Mercury, administration of, 131 
in iritis, 279° 
Monnik and Dor, Drs., their ophthalmotonom- 
eter, 55 
Morphia in eye disease, 121 
Musee volitantes, 496 
Muscle, ciliary, or of accommodation, 23 
Muscles of eyeball, 32 
Museular sense, 142 
asthenopia, 484 
atropine in, 485 
Myopia, 39, 472 
tests of, 63, 476 
lenses for, 477 
muscular conditions in, 473 
ophthalmoscopic measurement of, 476 
simulating brain disease, 450 
progressive, 484 
atropine in the treatment of, 485 
Myopic vision, an eariy symptom of cataract, 
308 


N. 


Nevus, of eyelids, 174 
of orbit, 175 
Nasal duct, obstruction of, 200 
Near point, 39, 473 
Nebula of cornea, 236 
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Needles, for eye operations, 153 
for sutures, 176 
Dr. Hodgen’s, 176 
Nerves of eyeball, 33 
Neurotic character of eye disease, 118 
Neurotic glaucoma, case of, 125 
Nitrate of silver, diluted solid, 182 
in conjunctivitis, 224 
Noyes, Dr. H. D., his eyelid speculum, 148 
bis scissors, 161 
Noyes. Dr. J. F., his operation for strabismus, 
439 
Nystagmus, 75 


0. 


Obstruction of lacrymal passages, 200 
Ocular muscles, 32 
Ointment, Pagenstecher’s. 181 
of tannate of lead, 223 
of red oxide of mercury, 227 
of sulphuret of arsenic, 228 
Dr. Williams’s citrine, 227 
Ongx, 235 
Opacities in the media of the eye, 191 
of cornea, 241, 264 
Operating, preliminary training for, 144 
Operations upon the eye, mask for practicing, 
145 
general considerations upon, 162 
preparation for, 164 
season for, 165 
position of patient for, 165 
anesthesia in, 166 
after-treatment of, 172 
Ophthalmia neonatorum, 207 
tarsi, 179 
Ophthalmia, classification of the, 234 
Ophthalmoscope, the, 76 
why required, 78 
of Babbage, 76 
of Helmholtz, 77 
of Ruete, 77 
other varieties of, 77, 88 
principle of, 78 
how to acquire the art of using, 82 
qualities required in, 89 
sight-hole of, 90 
author’s small pattern, 89 
lenses of, 91 
author's demonstrating, 92 
Loring’s, 98 
Couper’s, 99 
Ophthalmoscopic appearances of healthy eyes, 
100 
Ophthalmoscopic examination, position of the 
eye for, 88 
order of, 100 
Ophthalmoscopic image, its varieties, 79 
Ophthalmotonometer, 55 
Optic disk, ophthalmoscopic appearances of, 
106 
varieties of its bloodvessels, 107 
pulsation on, 108 
Optic nerves, structure of, 31 
decussation of, 31 
sheaths of, 31 
intervaginal space around, 32 
diseases of, 365 
atrophy of, 369 
Ora serrata, 26 
Orbicularis muscle, spasm of, 195, 350 
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Orthoscopic spectacles, 459 
Ossification in the choroid, 290 
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Pagenstecher’s ointment, 181 
Pain, in eye disease, 121 
Pannus, 241 
Papillary granulations, 228 
Paracentesis of anterior chamber, 227 
in serous iritis, 282 
in irido-choroiditis, 291 
Paralysis of orbieularis, 194 
of levator palpebrae. 194 
of ocular muscles, 440 
treatment of, 445 
Passavant, Dr., 
sions, 286 
Pebble lenses, 497 
Perception of light, saan ted 61 
quantitative, 61 
Perimeter, Foérster’s, 68 
author’s, 69 
Perrin’s artificial eye, 84 
Phlyctenule, of conjunctiva, 232 
of cornea, 245 
Photophobia, 53, 195, 245 
Physiology of the eye, 35 
Pigmentary retinitis, 379 
Plasticity of crystalline lens, 39 
Plica semilunaris, 31 
Potassium, bromide of, 120 
iodide of, 120 
Pray, Dr. Orestes M., his test-types, 67 
Presbyopia, 40, 456, 464 
Principles of ophthalmic surgery, 139 
of ophthalmic therapeutics, 112 
Prismatic spectacles, 459 
Prisms, in myopia, 482 
Progressive myopia, 484 
treatment of by atropine, 485 
Pterygium, 233 
Professor Arlt’s operation for, 233 
Pipsis, 194. - 
electricity in the treatment of, 195 
Pulsation of retinal vessels, 108 
Professor Donders’s explanation of, 110 
Punctured wounds of eye, 403 
Pupil, the, 24 
appearances of, in health and disease, 51 
artificial, best position for, 260 
Pupillary membrane, persistent, 25, 272 
Purulent ophthalmia of infaney, 207 
inoculation from, in pannus, 242 


Q. 


Qualitative perception of light, 61 
Quantitative perception of light, 61 


R. 


Race, influence of, on dexterity, 141 


his operation for iritic adhe- 


INDEX, 


Refraction, testing of, 62 
by the ophthalmoscope, 98 
Reichert, membrane of, 21 
Rekoss’s disk, 98 
Remote origin of eye disease, 112 
Removal of lacrymal gland, 204 
Rest, as an element of treatment, 136 
Retina, anatomy of, 26 
imperfections of, 42 
normal ophthalmoscopic appearances of, 
103 
vessels of pulsation in, 108 
swelling of, 378 
embolism of arteries of, 379 
inflammation of, 379 
degenerations of, 381 
’ swelling of from renal irritation, 
syphilitic disease of, 384 
hemorrhage in, 385 
detachment of, 388 
morbid growths beneath, 390 
aubsorptivn of epithelium of, 394 
congenital opacity of, 395 
Retractor for eyelid, 54 
Richardson, Dr., his new anesthetics, 
Rothmund, Professor, 
241 
Ruete, Professor, his ophthalmoscope, 77 
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S. 


Saemisch, Professor, on creeping ulcer of the 
cornea, 243 
Sarcoma of eyelids, 176 
of iris, 273 
of choroid, 390 
Scheffler, Dr., on prismatie spectacles, 458 
Schiff, on the fifth nerve, 114 
Schlemm’s canal, 20 
Schoenfeld, Dr., on tannate of lead, 223 
School children, their liability to epidemic 
ophthalmia, 216 
Schools, at Anerley, 217 
at Hanwell, 220 
Scissors, 159 
how to use in the left hand, 161 
Daviel’s, 161 
Noyes’s, 161 
use of for incisions on the eyelids, 175 
De Wecker’s for iridotomy, 258 
Weiss’s for closed pupil, 351 
Sclerotic, or Sclera, structure of, 18 
rupture of, 402 
| Season, its influence on the results of opera- 
tions, 165 
_Setons, in ulcers of the cornea, 246 
Sex, influence of, on dexterity, 141 
| Snellen, Dr., on the fifth nerve, 113 
his forceps, 186 
his test-types, 58 
Solomon, Mr. Vose, on sympathetic ophthal- 
mia, 115 
| Spasm, of accommodation, 483 
of internal recti muscles, 446 


| Spectacle frames, 497 


Recti muscles, internal, insufficiency of, 76, Spectacles, uses and selection of, 447 


481 
spasm of, 446 
Red, invisibility of, at margin of visual field, | 
43 
Refraction, 38 


| Specula for the eyelids, 147 
Spherical aberration, 41 
Squint, 422 
Liebreich’s operation for, 428 
Critchett’s operation for, 451 


on corneal opacities, | 


«ee 


INDEX. 505 


Squint, Dr. J. F. Noyes’s operation for, 439 
paralytic, 435 
divergent, 437 
operation for divergent, 438 
treatment of by glasses and by atropine, 
446 
Staphyloma, 237 
Critchett’s operation for, 265 
author’s operation for, 266 
Staub’s chloro-albuminate of mercury, 132 
Steadiness in operating, 144 
Steinheil’s cones, 483 
Stilling, on obstruction of the nasal duct, 201 
his knife, 203 
Streatfeild, Mr., his gelatine wafers, 138 
his operation for incurved eyelids, 191 
for iritic adhesions, 286 
Strychnia in atrophy of optic nerves, 375 
Stye, 177 
Success in operating, may be surgical, but not 
optical, 162 
Sulcus sclera, 20 
Suture needles, Dr. Hodgen’s, 176 
Sutures for eyelids, best material for, 176 
Surgery, principles of ophthalmic, 139 
Symblepharon, 193, 417 
Sympathetic ophthalmia, Dr. Maats on, 114 
significance of, 114 
how excited, 115 
after cataract extraction, 115 
in irido-choroiditis, 292 
after injury, 409 
Syphilis, its relation to eye disease, 127 
treatment of eye disease arising from, 130 
inherited, 249 
vaccinal, 250 © 
in relation to iritis, 280 
Syphilitic keratitis, 249 
retinitis, 387 


7, 


Tarsotomia, operation for trichiasis and entro- 
pium, 192 
Tattooing corneal cicatrices, 264 
Teale, Mr. Pridgin, on suction of cataract, 317 
his operation for symblepharon, 194, 418 
Tension of eyeball, degrees of, 55 
in serous iritis, 281 
in glaucoma, 353 
Test-diagrams for astigmatism, Dr. J. Green’s, 
492 ; 
Test-lenses, 62 
Test-types, Jager’s, 57 
Snellen’s, 58 
Green’s, 59 
Longmore’s 61 
Burchardt’s, 61 
Pray’s for astigmatism, 67 
Tinea tarsi, 179 
Tobacco as a cause of optic nerve atrophy, 376 
Total hypermetropia, 64 
Training of the hands, 144 
Travers, Mr., on styles in lacrymal obstruc- 
tions, 206 


Traumatic cataract, 414 
Trichiasis, 184 

operation of tarsotomia in, 192 
Tricophyton tonsurans, 183 
Tumors of eyelids, 176 

of iris, 273 
Tyrrell’s hook, 261 


U. 


Ulcer of cornea, 242 
. recurrent vascular, 245 
Uleus serpens, 243 
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Vaccinal syphilis, 250 
Vene vorticose, 23 
Veins of the eyeball, 35 
Vessels of retina, pulsation of, 108 
Vinum opii, in keratitis, 254 
Virtual ophthalmoscopic image, 79 
Vision, axis of, 37 
range of, 37 
single, with two eyes, 38 
field of, 40 
acuteness of, 58 
test of binocular, 75 
interruption of, 293 
Visual angle, 57 
Vitreous body, 30 
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Walton, Mr. Haynes, on mercury, 132 
Warlomont, Dr., on ‘‘ brown wash,’’ 225 
Weber, on obstruction of the nasal duct, 200 - 
his canaliculus knife, 201 
Wecker, Dr. de, his iridotomy scissors, 258 
his mode of making artificial pupil, 263 
his cystitome, 340 
on division of the. sheath of the optic 
nerve, 368 
Wegner, on the influence of the fifth nerve on 
tension, 118 : 
Wilde, Sir W., on interstitial keratitis, 252 
Williams, Dr. E., on styles in lacrymal ob- 
structions, 206 — 
Williams, Dr. H. W., on sutures after cataract 
extraction, 413 
Wordsworth, Mr., his cauterizing needle, 174 
Wounds ofeye. (See Injuries.) 
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Yellow spot, 28 
_as a cause of deceptive color sensations, 43 


Zonule of Zinn, 30 


33 


ERRATA. 


Page 18, line 6, for “‘lacrymalia” read “lachrymalia.” 


6c 


31, line 3 from bottom, insert a period after “‘ partial.” 
82, lines 20 to 23, for last sentence in brackets, substitute ‘It appears probable that the two spaces 
sometimes communicate with each other through minute openings in the arach- 
noidal sheath. Schwalbe, op. cit., I, I, pp. 329 to 334.” 
34, line 33, for “calabar”’ read “ Calabar.”’ 
47, line 11, for “lacrymale” read “lachrymale.” 
50, line 7 from bottom, insert a colon after “ surface.” 
56, line 4 of footnote, dele comma after “ retinitis.” 
64, line 17, for “case” read “ cases,” ; 
74, line 7 from bottom, for ‘‘ Speciellen”’ read “ speciellen.” 
76, line 12 of Chapter III, insert a period after “ eye.” 
92, line 8 from bottom, dele bracket after “ observer.” 
93, line 2, énsert a colon after “ distress.”’ 
93, line 8, insert a colon after ‘‘ desired.” 
186, last line of footnote, for “59” read ‘58.’ 
191, line 18, for “Jasche Arlt” read “‘ Jasche-Arlt.” 
204, line 32, for ‘“ Lawrence”’ read “‘ Laurence.” 
210, lines 5 and 6, for “ij or v” read “ij to v.” 
228, line 8, for “‘X or XXX” read “X to XXX.” 
262, line 1 of footnote, for “transparent cornea” read “corneal margin.” 
266, line 4 of footnote, for ‘Soelberg-Wells” read “ Soelberg Wells.” 
281, line 36, for “ Lawrence” read ‘‘ Laurence.” 
299, line 1 of second paragraph, for “cla” read ‘‘ cela.” 
363, line 15, insert reference sign “!" after “dangerous.” 
438, line 20, for “strasbismus” read “strabismus.” 
458, line 3 from bottom in footnote, for “24” read “2.4.” 
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TEST-LETTERS IN GEOMETRICAL PROGRESSION, 
By Dr. Joun Green, or Str. Louts, U. S$. 


Drawn on the scale of Dr, H, Snellen’s Test-Types. Ratio of Gradation 1.0.8: 08: 0.78126. 


(For use, this sheet of letters should be mounted upon a white card 13 inches in width.) 
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OF 


MEDICAL AND SURGICAL PUBLICATIONS, 


In asking the attention of the profession to the works advertised in the following 
pages, the publisher would state that no pains are spared to secure a continuance of 
the confidence earned for the publications of the house by their careful selection and 
accuracy and finish of execution. " 

The printed prices are those at which books can generally be supplied by booksellers 
throughout the United States, who can readily procure for their customers any works 
not kept in stock. Where access to bookstores is not convenient, books will be sent 
by mail post-paid on receipt of the price, but no risks are assumed either on the 
money or the books, and no publications but my own are supplied. Gentlemen will 
therefore in most cases find it more convenient to deal with the nearest bookseller. 

An Inuustratep Catatocus, of 64 octavo pages, handsomely printed, will be for- 


warded by mail, post-paid, on receipt of ten cents. 
HENRY C. LHA.. 


Nos. 706 and 708 Sansom St., PHILADELPHIA, September, 1876. 


ADDITIONAL INDUCEMENT FOR SUBSCRIBERS TO 


THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 


THREE MEDICAL JOURNALS, containing over 2000 LARGE PAGES, 
Free of Postage, for SIX DOLLARS Per Annum, 


TERMS FOR 1876: 


Tue AMERICAN JOURNAL OF THE MepicaL Sorences, and ) Five Dollars per annum, 
Tue Mepican News anv Lisrary, both free of postage, in advance. 


OR. 


Tur AMERICAN JOURNAL OF THE MEDICAL Sciences, published quar- } Gi Doll 
A 3 Touch ; ix Dollars 
terly (1150 pages per annum}, wit 
Tur Mepicat News anv Lisrary, monthly (384 pp. per annum), and } per annum, 
Jour Monrary Asstract or MepicaL Science (592 pages per | 
: J 


in advance. 
annum), 


SHPARATE SUBSCRIPTIONS TO 


Yur American JouRNAL OF THE MEDICAL SciENCES, when not paid for in advance, 
Five Dollars. 

Tur Mepican News anp Lrprary, free of postage, in advance, One Dollar. 

Tue Montaty Apstract oF Mepicat Science, free of postage, in advance, Two. 
Dollars and a Half. 


It is manifest that only a very wide circulation can enable so vast an amount of 
valuable practical matter to be supplied at a price so unprecedentedly low. ‘I'he pub- 
lisher, therefore, has much gratification in stating that the very great favor with which 
these periodicals are regarded by the profession promises to render the enterprise a 
permanent one, and it is with especial pleasure that he acknowledges the valuable 
assistance spontaneously rendered by so many of the old subscribers to the “ Jour- 
NAL,” who have kindly made known among their friends the advantages thus offered, 
and have induced them to subscribe. Relying upon a continuance of these friendly 
exertions, he hopes to be able to maintain the unexampled rates at which these works 


(For ‘‘ THE OBSTETRICAL JouRNAL,”’ see p. 23.) 
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are now offered, and to succeed in his endeavor to place upon the table of every 


reading practitioner in the United States the equivalent of three large octavo volumes, 
at the comparatively trifling cost of Six DoLuars per annum. 


‘These periodicals are universally known for their high professional standing in their 
several spheres. . 


I 


THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 
Epirep By ISAAC HAYS, M.D., 


is published Quarterly, on the first of January, April, July, and October. Hach num- 
ber contains nearly three hundred large octavo pages, appropriately illustrated wher- 
ever mecessary. It has now been issued regularly for over rirry years, during nearly 
the whole of which time it has been under the control of the present editor. Through- 
out this long period, it has maintained its position in the highest rank of medical 
periodicals both at home and abroad, and has received the cordial support of the en- 
tire profession in this country. Among its Collaborators will be found a large number 


of the most distinguished names of the profession in every section of the United 
States, rendering the department devoted to 


ORIGINAL COMMUNICATIONS 


full of varied and important matter, of great interest to all practitioners. Thus, during 
1875, articles have appeared in its pages from nearly one hundred gentlemen of the 
highest standing in the profession throughout the United States.* 

Following this is the ‘Review Deparrment,” containing extended and impartial 
reviews of all important new works, together with numerous elaborate “ ANALYTICAL 
AND BisiiograpuicaL Notices” of nearly all the medical publications of the day. 

This is followed by the “QuartTERLY SuMMARY oF IMPROVEMENTS AND DiscovERIEs 
in THE Mepica Scrences,” classified and arranged under different heads, presenting 
a very complete digest of all that is new and interesting to the physician, abroad as 
well as at home. ; 

Thus, during the year 1875, the “Journau” furnished to its subscribers 98 Orig- 
inal Communications, 95 Reviews and Bibliographical Notices, and 283 articles in 
the Quarterly Summaries, making a total of about Five Hunprep articles emanating 
trom the best professional minds in America and Kurope. 

‘hat the efforts thus made to maintain the high reputation of the “JourNAL” are 
successful, is shown by the position accorded to it in both America and Kurope as a 
nationa: exponent of medical progress :— 


America continues to take a great place in this) rowed matter it contains, and has established for 


class of journals (quarterlies), at the head of which 
the great work of Dr. Hays, the American Journal 
of the Mecicai Sciences, still holds its ground, as our 
quotations have often proved —Dublin Med. Press 
and Circular, Jan. 31, 1872. 

Of English periodicals the Lancet, and of American 
the An. Journaé of the Medical Sciences, are to be 
regarded as necessities to the reading practitioner.— 
NY. Medical Gaztie, Jan. 7, 1871. 


The Americun Journal of the Medical Sciences 
yields to none in the amount of original and bor- 


itself a reputation in every country where medicine 
is cultivated as a science —Brit. and For. Med.-Chi- 
rurg. Review, April, 1871. 

This, if not the best, is one of the best-conducted 
medical quarterlies in the English language, and the 
present number is not by any means inferior to its 
predecessors.—London Lancet, Aug 23, 1873. 

Almost the only one that circulates everywhere, 


all over the Union and in Kurope.—London Medical 
Times, Sept. 5, 1568. ; 


And that it was specifically included in the award of a medal of merit to the Pab- 


lisher in the Vienna Exhibition in 1873. 


‘The subscription price of the ‘‘ AMerican JOURNAL OF THE MEDICAL Sciences” has 


never been raised during its long career. 


It is still Five Dotiars per annum; and 


when paid for in advance, the subscriber receives in addition the “‘ MgepicaL News ano 
Lisgaky,’ making in all about 1500 large octavo pages per annum, free of postage. 


IL. 


THE MEDICAL NEWS AND LIBRARY 


is a monthly periodical of Thirty-two large octavo pages, making 384 pages per 


annum. 


its * News Deparrmenr’ presents the current information of the day, with 
Clinical Lectures and Hospital Gleanings ; 


while the * Linrary UDEPARTMENY’’ is de- 


voted to publishing standard works on the various branches of medical science, paged 


* Communications are invited from gentlemen in all parts of the country. Elaborate articles inserted 


by the Kditur are paid for by the Publisher. 
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separately, so that they can be removed and bound on completion. In this manner 
subscribers have received, without expense, such works as “ Watson's Pracricn,” 
“Topp AND Bowman’s Puysto.oey,” ‘“ West on CntLpren,” “ MauGarcne’s Sur- 
GmRY,” “Srokes’s Lectures on Frver,” &c. &c. With July, 1876, will be commenced 
the publication of Gosserin’s “ Crintcan Lectures on SurGery,” translated from the 
French by Lewis A. Stimson, M.D., Surgeon to the Presbyterian Hospital, New York 
(see p. 26), rendering this a particularly desirable time for the commencement of new 
subscriptions. 

As stated above, the subscription price of the “ Mrepican News anp Liprary”’ is 
One DoxuaRr per annum in advance; and it is furnished without charge to all advance 
_ paying subseribers to the “American JOURNAL OF THE MEDICAL SCIENCES.” 


Il. 


THE MONTHLY ABSTRACT OF MEDICAL SCIENCE. 


The “ Montaty Axstracr’ is issued on the first of every month, each number con- 
taining forty-eight large octavo pages, thus furnishing in the course of the year about 
six hundred pages. The aim of the Assrract will be to present a careful condensa- 
tion of all that is new and important in the medical journalism of the world, and all 
the prominent professional periodicals of both hemispheres will be at the disposal 
of the Editors. ‘lo show the manner in which this plan has been carried out, it is 
sufficient to state that during the year 1875 it contained— 

42 Articles on Anatomy and Physiology. 
56 2 66 Materia Medica and Therapeutics. 
204 ad “6 Medicine. 
183 Aes “ Surgery. 
218 “<6 “ Midwifery and Gynecology. 
18 “ « Medical Jurisprudence and Toxicology. 
8 “ft ‘6 Hygiene— 


making in all Stx Honprep and Twenrty-Nrnz articles in a single year. 

The subscription to the ‘‘ Montaiy Assrract,’” free of postage, is Two Doniars 
AND a Har a year, in advance. 

As stated above, howevet, it will be supplied in conjunction with the “ American 
JOURNAL OF THE MEDICAL Sciences” and the ‘ Mepican News anp Lisrary,” making 
in all about ‘Twenry-one Hunprep pages per annum, the whole free of postage, for 
Six Do.uars a year, in advance. 

The first volume of the ‘‘ Montuiy Axsstract,” from July to December, 1874, can 
be had by those who desire to have complete sets, if early application be made, for 
$150, 1 vol. 8vo, of 300 pages, cloth; also, Vol. II. for 1875, 8vo., 600 pp. cloth, for 
$3 00. 3 
_ Jn this effort to bring so large an amount of practical information within the reach 

of every member of the profession, the publisher confidently anticipates the friendly 
aid of ail who are interested in the dissemination of sound medical literature. He 
trusts, especially, that the subscribers to the ““American MepicaL Journau” will call 
the attention of their acquaintances to the advantages thus offered, and that he will 
be sustained in the endeavor to permanently establish medical periodical literature 


on a footing of cheapness never heretofore attempted. 


PREMIUM FOR OBTAINING NEW SUBSCRIBERS TO THE “JOURNAL.” 


Any gentleman who will remit the amount for two subscriptions for 1876, one of 
which must be for a new subscriber, will receive as a premium, free by mail, a copy of 
“Fying’s Essays on Conservative Mepicine” (for advertisement of which see p. 15), 
or of “Srura@zs’s Cuintcat Mepicine” (see p. 14), or of the new edition of ‘“‘Swaynn’s 
Oxstetric ApHorisMs” (see p. 24), or of “‘Tanner’s CiinicaL Manuva” (see p. 5), 
or of “Onampers’s Restorative Mepicine” (see p. 16), or of ‘‘ West on Nervous 
DisORDERS OF CHILDREN” (see page 21). 

** Gentlemen desiring to avail themselves of the advantages thus offered will do 
well to forward their subscriptions at an early day, in order to insure the receipt of 
complete -sets for the year 1876, as the constant increase in the subscription list 
almost always exhausts the quantity printed shortly after publication. 

m= The safest mode of remittance is by bank check or postal money order, drawn 
to the order of the undersigned. Where these are not accessible, remittances for the 
“JouRNAL” may be made at the risk of the publisher, by forwarding in recisterED 


letters. Address, 
. HENRY C. LEA, 
Nos. 706 and 798 Sansom St., PurtapELpura, Pa. 
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D UNGLISON (ROBLEY), M.D., 
Late Professor of Institutes of Medicine in Jefferson Medical College, Philadelphia. 


MEDICAL LEXICON; A Dictionary or MEpicaL Scrence: Con- 
taining a concise explanation of the various Subjects and Terms of Anatomy, Physiology, 

: Pathology, Hygiene, Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical 
Jurisprudence, and Dentistry. Notices of Climate and of Mineral Waters; Formule for 
Officinal, Empirical, and Dietetic Preparations; with the Accentuation and Etymology of 


the Terms, and the French and other Synonymes; so as to constitute a French as well as 


English Medical Lexicon. A New Edition. Thoroughly Revised, and very greatly Mod- 
ified and Augmented. By Ricuarp J. Duneiison, M.D. In one very large and hand. 


some royaloctavo volume of over 1100 pages. Cloth, $6 50; leather, raised bands, $7 50. 
(Just Issued.) i ; 


The object of the author from the outset has not been to make the work a mere lexicon or 
dictionary of terms, but to afford, under each, a condensed view of its various medical relations, 
and thus to render the work an epitome of the existing condition of medical science. Starting 
with this view, the immense demand which has existed for the work has enabled him, in repeated 
revisions, to augment its completeness and usefulness, until at length it has attained the position 
of a recognized and standard authority wherever the language is spoken. 

Special pains have been taken in the preparation of the present edition to maintain this en- 
viablereputation. During the ten years which have elapsed since the last revision, the additiors 
to the nomenclature of the medical sciences have been greater than perhaps in any similar period 
of the past, and up to the time of his death the author labored assiduously to incorporate every- 
thing requiring the attention of the student or practitioner. Since then, the editor has been 
equally industrious, so that the additions to the vocabulary are more numerous than in any pre- 
vious revision. Especial attention has been bestowed on the accentuation, which will be found 
marked on every word. The typographical arrangement has been much improved, rendering 
reference much more easy, and every care has been taken with the mechanical execution. The 
work has been printed on new type, small but exceedingly clear, with an enlarged page, so that 
the additions have been incorporated with an increase of but little over a hundred pages, and 
the volume now contains the matter of at least four ordinary octavos. 


A book well known to our readers, and of which; We are glad to see a new edition of this invaluable 
every American ought to beproud. When the learned |. work, and to find that it has been so thoroughly revised, 
author of the work passed away, probably all of us| and so greatly improved. ‘The dictionary, in its pre- 
feared lest the book should not maintain its place | sent form, is a medical library in itself, and one of 
in the advancing science whose terms it defines. For- | which every physician should be possessed.—V. Y. Med. 
tunately, Dr. Richard J. Dunglison, having assisted his | Journal, Feb. 1874. 
father in the revision of several editions of the work, ae : 
and having been, therefore, trained in the methods and W ith a historyeof forty years of unexampled success 
imbued with the spirit of the book, has been able to | 2nd universal indorsement by the medical profession of 
edit it, not in the patchwork manner so dear to the | the western continent, it would be presumption in any 
heart of book editors, so repulsive to the taste of intel- | living medical American to essay its review. No re- 
ligent book readers, but to edit it as a work of the kind | Viewer, however able, can add to its fame; no captious 
should be edited—to carry it on steadily, without jar | critic, however caustic, can remove a single stone from 
or interruption, along the grooves of thought it has | its firm and enduring foundation. It is destined, as a 
travelled during its lifetime. To show the magnitude | colossal monument, to perpetuate the solid and richly 
of the task which Dr. Dunglison has assumed and car- | deserved fame of Kobley Dunglison to coming genera- 
ried through, it is only necessary to state that more | tions. The large additions made to the vocabulary, we 
than six thousand new subjects have been added in the | think, will be welcomed by the profession as supplying 
present edition. Without occupying more space with the | the want of a lexicon fully up with the march of sci- 
theme, we congratulate the editor on the successful | ence, which has been increasingly felt for some years 
completion of his labors, and hope hemay reap the well- | past. The accentuation of terms is very complete, and, 
earned reward of profit and honor.—Piwla. Med. Times, | 88 far as we have been able to examine it, very excel- 
Jan. 8, 1874. . lent. We hope it may be the means of securing greater 


uniformity of pronunciation among medical men.—At- 

About the first book purchased by the medical stu- | lanta Med. and Surg. Journ., Feb. 1874. 
dent is the Medical Dictionary. The lexicon explana- ? 
tory of technical terms is simply a sine qua non. Ina| It would be mere waste of words in us to express 
science so extensive, and with such collaterals as medi- | our admiration of a work which is so universally 
cine, it is as much a necessity also to the practising | and deservedly appreciated. The most admirable: 
physician. To meet the wants of students and most | work of its kind in the English language.— Glasgow 
physicians, the dictionary ke ec rg condensed sega Medical Journal, January, 1868, 
comprehensive, and practical while perspicacious. 2 i : : 
wha berniine Dungneens met these tadiehntiont that it | A work to which there is no equal in the English 
became at once the dictionary of general use wherever languags.—Edinburgh Medical Journal. 
medicine was studied in the Enylish language. In no Few works ortheciass exhibita grander monumen? 
former revision have the alterations and additions been | of patient research and of scientific lore. ‘he extent 
so great. More than six thousand new subjects and terms | of the sale of this lexicen is sufficient to testify to its 
have been added. The chief terms have been set in black | asefulness, and to the great service conferred by Dr. 
letter, while the derivatives follow in small caps; an | Robley Dunglison on the profession, and indeed on 


arrangement which greatly facilitates reference. We | 9¢hers, by its issue.—London Lancet, May 13, 1865. 
may safely confirm the hope ventured by the editor 


‘‘ that the work, which possesses for him a filialas well| It has the rare merit thatit certainly has no rival 
as an individual interest, will be found worthy a con-|in the English language tor accuracy and extent of 
tinuance of the position so long accorded to it as a |references.—London Medical Gazette. 

standard authority.”— Cincinnati Clinic, Jan. 10, 1874. 


[fOBLrYNn (RICHARD D.), M.D. 


A DICTIONARY OF THE TERMS USED IN MEDICINE AND. 


THE COLLATERAL SCIENCES. Revised, with numerous additions, by Isaac Hays, 
M.D., Editor of the ‘‘American Journal of the Medical Sciences.’? In one large royal 
12mo. volume of over 500 double-columned pages; cloth, $1 50; leather, $2 00. 


Itis the best book of definitions we have, and ought always to be uponthe student’s table.--feuthern 
Med and Surg. Journal. 


«8 


Henry CU. Lma’s Pusricatrons—( Manuals). 


on 


Re? WELL (G. EF), F.R.A.S., &e. 


A DICTIONARY OF SCIENCE: Comprising Astronomy, Chem- 
istry, Dynamics, Electricity, Heat, Hydrodynamics, Hydrostatics, Light, Magnetism 


Mechanics, Meteorology, Pneumatics, Sound, and Statics. 


Preceded by an Essay on the 


History of the Physical Sciences. In one handsome octavo volume of 694 pages, and 


many illustrations: cloth, $5. 


N&ILL (JOHN), M.D., 


and Sure (FRANCIS G.), M.D., 


Prof. of the Institutes of Medicinein the Univ. of Penna. 


AN ANALYTICAL COMPENDIUM OF THE VARIOUS 


BRANCHES OF MEDICAL SCIENCE; 


for the Use and Examination of Students. 


A 


new edition, revised and improved. In one very large and handsomely printed royal 12ma 
volume, of about one thousand pages, with 374 wood cuts, cloth, $4; strongly bound os 


leather, with raised bands, $4 75. 


fhe Compend of Drs. Neilland Smith is incompara- 
bly the most valuable work of its class ever published 
tn this country. tempts have been made in various 
quarters to squeeze Anatomy, Physiology, Surgery, 
the Practice of Medicine, Obstetrics, Materia Medica, 
and Chemistry into a single manual; but the opera- 
tion has signally failed in the hands of all up to the 
advent of ‘ Neili and Smith’s’’ volume, which is quite 
a miracle of success. The outlines of the whole are 
admirably drawn and illustrated, and the authors 
are eminently entitled to the grateful consideration 


if the student of every class.—WN. 0. 
fournal. y Med. and Surg. 


__ There are but few students or practitioners of me- 
licine unacquainted with the former editions of this 
inassuming though highly instructive work. The 
vhole science of medicine appears to have heen sifted 

8 the gold-bearing sands of El Dorado, and the pre- 
cious factstreasured up inthis little volume. Acom- 
plete portable library so condensed that the student 
may make it his constant pocket companion.— West. 
ern Lancet. 


JFARTSHORNE (HENRY), UM. D:, 


Professor of Hygiene in the University of Pennsylvania. 


A CONSPECTUS OF THE MEDICAL SCIENOKES; 


containing 


Handbooks on Anatomy, Physiology, Chemistry, Materia Medica, Practical Medicine, 


Surgery, and Obstetrics. Second Hdition, thoroughly revised and improved. 


In one large 


royal 12mo. volume of more than 1000 closely printed pages, with 477 illustrations on 


wood. Cloth, $4 25; leather, $5 00. 


The work before us has already successfully assert- 
ed its claim to the confidence and favor of the profes- 
sion; it but remains for us to say that in the present 
edition the whole work has been fully overhauled 
and brought up to the present status of the science.— 
Atlanta Med. and Surg. Journal, Sept. 1874. 


The work is intended as an aid to the medical stu- 
dent, and as such appears to admirably fulfil its ob- 
ject by its excellent arrangement, the fullcompilation 
of facts, the perspicuity aud terseness of language, 


(Lately Issued.) 


shes oe +a and instructive illustrations in some 
parts of the work.—American Journ. of Pha 
Philadelphia, July, 1874. . Ai 


The volume will be found useful, not only to stu- 
dents, bnt to many others who may desire to refresh 
their memories with the smallest possible expendi- 
ture of time.—N. Y. Med. Journal, Sept. 1874. 

The student will find this the most convenient and 
useful book of the kind on which he can lay his 
hand.—Pacifie Med. and Surg. Journ., Aug. 1874. 


[UDLOW (JL), M.D. 


A MANUAL OF EXAMINATIONS upon Anatomy, Physiology, 


Surgery, Practice of Medicine, Obstetrics, Materia Medica, Chemistry, Pharmacy, and 
Therapeutics. To which is added a Medical Formulary. Third edition, thoroughly revised 


and greatly extended and enlarged. With 370 illustrations. 


In one handsome royal 


12mo. volume of 816 large pages, cloth, $3 25; leather, $3 75. 
The arrangement of this volume in the form of question and answer renders it especially suit. 
able for the office examination of students, and for those preparing for graduation. 


ANNER (THOMAS HAWKES), M. D., fc. 
A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAG. 


NOSIS. Third American from the Second London Edition. 


Revised and Enlarged by 


Tinspury Fox, M. D., Physician to the Skin Department in University College Hospital, 

&e. In oneneat volume small 12mo., of about 375 pages, cloth, $1 50. 
*y * By reference to the ‘‘ Prospectus of Journal’’ on page 3, it will be seen that this work is 
offered as a premium for procuring new subscribers to the ‘AMERICAN JOURNAL OF THE MEDICAL 


ScIENCES.’’ 


Taken as @ whole, it is the most compact vade me- 
cum for the use of the advanced student and junior 
practitioner with which we are acquainted.—Boston 
Med. and Surg. Journal, Sept. 22, 1870. 


It contains so much that is valuable, presented in 
so attractive a form, that it can hardly be spared 
even in the presence of more full and complete works. 
Its convenient size makes it a valuable companion 
to the country practitioner, and if constantly car- 
ried by him, would often render him good service, 
and relieve many a doubt and perplexity.— Leaven- 
worth Med. Herald, July, 1870. : 


The objections commonly, and justly, urged against 
the general run of ‘‘compends,’’ ‘‘conspectuses,’’ and 
other aids to indolence, are not applicable to this little 
volume, which contains in concise phrase just those 
practical details that are of most use in daily diag- 
nosis, but which the young practitioner finds it diffi- 
cult to carry always in his memory without some 
quickly accessible means of reference. Altogether, 
the book is one which we can heartily commend to 
those who have not opportunity for extensive read- 
ing, or who. having read much, still wish an ocea- 
a erie reminder.—WN. Y. Med. Gazette, Nov. 

Q, 
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Henry ©. Lra’s PuBiicaTions—( Anatomy). 


VY (HENE Fp PRs. 


(fA 


Lecturer on Anatomy at St. George's Hospital, London. 


ANATOMY, DESCRIPTIVE AND SURGICAL. 


The Drawings by 


H. V. Carrer, M.D., late Demonstrator on Anatomy at St. George’s Hospital ; the Disseo- 


tions jointly by the AurHor and Dr. CARTER. 
In one magnificent imperial octavo volume, of nearly 906 


and improved London edition. 


pages, with 465 large and elaborate engravings on wood. 


ther, raised bands, $7 00. (Jest Isswed.) 


A new American, from the fifth enlarged 


Price in cloth, $6 90; lea- 


The author has endeavored in this work to cover a more extended range of subjects than is cus- 
tomary in the ordinary text-books, by giving not only the details necessary for the student, but 
also the application of those details in the practice of medicine and surgery, thus rendering it both 
a guide for the learner, and an admirable work of reference for the active practitioner. The en- 
gravings form a special feature in the work, many of them being the size of nature, nearly ali 
original, and having the names of the various parts printed on the body of the cut, in place of 
figures of reference, with descriptions at the foot. They thus form a complete and splendid series, 
which will greatly assist the student in obtaining a clear idea of Anatomy, and will also serve to 
refresh the memory of those who may find in the exigencies of practice the necessity of recalling 


the details of the dissecting room; while combining, as it does, a complete Atlas 
a thorough treatise on systematic, descriptive, and applied Anatomy, the wo 


Anatomy, with 
ill be found of 


essential use to all physicians who receive students in their offices, relieving both preceptor and 
pupil of much labor in laying the groundwork of a thorough medical education. 
Notwithstanding the enlargement of this edition, it has been kept at its former very moderate 


price, rendering it one of the cheapest works now before the profession. 


The illustrations are beautifully executed, and ren- 
der this work an indispensable adjunct to the library 
of the surgeon. This remark applies with great force 
to those surgeons practising at a distance from our 
large cities, as the opportunity of refreshing their 
memory by actual] dissection is not always attain- 
_able.—Canada Med. Journal, Aug. 1870. 

The work istoo well known and appreciated by the 
profession to need any comment. No medical man 
can afford to be without it, if its only merit were to 
serve as a reminder of that which so soon becomes 
forgotten, when not called into frequent use, viz., the 
relations and names of the complex organism of the 
human body. The present edition is much improved. 
—California Med. Gazette, July, 1870. 

Gray’s Anatomy has been so long the standard of 
perfection with every student of anatomy, that we 
need do no more than call attention to the improve- 
ment in the present edition.—Detrott Review of Med. 
and Pharm., Aug. 1870. 


From time to time, as successive editions have ap- 
peared, we have had much pleasure in expressing © 
the general judgment of the wonderful excellence of 


.Gray’s Anatomy.—Cincinnati Lancet, July, 1870. 


Altogether, it is unquestionably the most complete 
and serviceable text-book in anatomy that has ever 
been presented to the student, and forms a striking 
contrast to the dry and perplexing volumes on the . 
same subject through which their predecessors strug- 
gled in days gone by.—W. Y. Med. Record, June 15, 
1870. 


To commend Gray’s Anatomy to the medical pro- 
fession is almost as much a work of supererogation 
as it would be to give a favorable notice of the Bible 
in the religious press. To say that itis the most 
complete and conveniently arranged text-book of its 
kind, is to repeat what each generation of students 
has learned asa tradition of the elders, and verified 
by personal experience.—N. Y. Med. Gazette, Dec. 
17, 1870. 


MITH (HENRY A.), M.D., 
Prof. of Surgery in the Univ. of Penna., &e. 


and [JORNER (WILLIAM E.), M.D., 


Late Prof. of Anatomy in the Univ. of Penna., &e. 


AN ANATOMICAL ATLAS, illustrative of the Structure of the 


Human Body. In one volume, large imperial octavo, cloth, with about six hundred and 


fifty beautiful figures. $4 50, 

The plan of this Atlas, which renders it so peca-- 
liarly convenient for the student, and its superb ar- 
tistical execution, have been already pointed out. We! 
must congratulate the student upon the completion 
of this Atlas, as it is the most convenient work of 


the kind that has yet appeared; and we must add, 
the very beautiful manner in which it is ‘‘got up,” 
is so creditable to the country as to be flattering to 
our national pride.—American Medical Journal. 


NUARPEY (WILLIAM), M.D., and pA (JONES & RICHARD). 


HUMAN ANATOMY. Revised, with Notes and Additions, by JosErH 


Leipy, M.D., Professor of Anatomy in the University of Pennsylvania. 


Complete in two 


large octavo volumes, of about 1300 pages, with 511 illustrations; cloth, $6 00. 


The very low price of this standard work, and its completeness in all departments of the subject 
should command for it a place in the library of all anatomical students. ae 


[LODGES (RICHARD M.), M.D. 


Late Demonstrator of Anatomy in the Medical Department of Harvard University. 


PRACTICAL DISSECTIONS. Second Edition, thoroughly revised. In 


one neat royal 12mo. volume, half-bound, 


$2 00. 


The object of this work is to present to the anatomical student a clear and concise description 


of that which he is expected to observe in an ordinary course of dissections. 


The author has 


sndeavored to omit unnecessary details, and to present the subject in the form which many years’ 
experience has shown him to be the most convenient and intelligible to the student. In the 
revision of the present edition, he has sedulously labored to render the volume more worthy of 
the favor with which it has heretofore been received. 


HORNER’S SPECIAL ANATOMY AND HISTOLOGY. 
Eighth edition, extensively revised and modified. 


In 2 vols. 8vo., of over 1000 pages, with more thar 
300 wood-cuts; cloth, $6 00. 


«ae 


Henry ©. Lea’s PuBLIcATIONs—( Anatomy). 7 


ILSON (ERASMUS), F.R.S. ~ 


A SYSTEM OF HUMAN ANATOMY, General and Special. Edited 


by W.H. Gosrecut, M. D., Professor of Generaland Surgical Anatomy in the Medical Col. 

lege of Ohio. Illustrated with three hundred and ninety-seven engravings on wood. In 
ae and handsome octavo volume, of over 600 large pages; cloth, $4 00; leather, 

The publisher trusts that the well-earned reputation of this long-established favorite will be 
more than maintained by the present edition. Besides a very thorough revision by the author, it 
has been most carefully examined by the editor, and the efforts of both have been directed to in- 
troducing everything which increased experience in its use has suggested as desirable to render it 
a complete text-book for those seeking to obtain or to renew an acquaintance with Human Ana- 
tomy. The amount of additions which it has thus received may be estimated from the fact that 
the present edition contains over one-fourth more matter than the last, rendering a smaller type 
and an enlarged page requisite to keep the volume within a convenient size. ‘he author has not 
only thus added largely to the work, but he has also made alterations throughout, wherever there 
appeared the opportunity of improving the arrangement or style, so as to present every fact in irs 
most appropriate manner, and to render the whole as clear and intelligible as possible. The editor 
has exercisedjhe utmost caution to obtain entire accuracy in the text, and has largely increased 
the number of illustrations, of which there are about one hundred and fifty more in this edition 


than in the last, thus bringing distinctly before the eye of the student everything of interest or 


importance. 


HATH (CHRISTOPHER), F. R.C.S., 


Leacher of Operative Surgery in University College, London. 


PRACTICAL ANATOMY: A 


Second revised. and improved London edition. 


From the 
Hdited, with additions, by W. W. Kren, 


Manual of Dissections. 


M.D., Lecturer on Pathological Anatomy in the Jefferson Medical College, Philadelphia. 
In one handsome royal 12mo. volume of 578 pages, with 247 illustrations. Cloth $3 50; 


leather, $4 00. (Lately Pudlished.) 


Br. Keen, the American editor of this work, in his 


preface, say: ‘‘In presenting this American edition 
of ‘Heath + Practical Anatomy,’ I feel that I have 
been instrumental in supplying a want long felt for 
@ real dissector’s manual,’’ and this assertion of its 
editor we deem is fully justified, after an examina- 
tion of its contents, for it is really an excellent work. 
Indeed, we do not hesitate to say, the best of its class 
with which we are acquainted ; resembling Wilson 
in terse and clear description, excelling most of the 
so-called practical anatomical dissectors in the scope 
of the subject and practical selected matter. 
{n reading this work, one is forcibly impressed with 
the great pains the author takes to impress the sub- 
ject upon the mind of the student. He is full of rare 
and pleasing little devices to aid memory in main- 


taining its hold upon the slippery slopes of anatomy. 
—St. Louis Med. and Surg. Journal, Mar. 10, 1871. 

It appears to us certain that, as a guide in dissec- 
tion, and as 4 work containing facts of anatomy in 
orief and easily understood form, this manual ig 
complete. This work contains, also, very perfect 
illustrations of parts which can thus be more easily 
anderstood and studied; in this respect it compares 
favorably with works of much greater pretension. 
Such manuals of anatomy are always favorite works 
with medical students. We would earnestly recom- 
mend this one to their attention; it has excellences 
which make it valuable as a guide in dissecting, as 
well asin studying anatomy.—Suffalo Medical and 
Surgical Journal, Jan. 1871. 


PBLLAMY (B.), F.B.CS. 


THE STUDENT’S GUIDE TO SURGICAL ANATOMY: A Text- 


Book for Students preparing for their Pass Examination. 
Cloth, $2 25. 


e handsome royal 12mo. volume. 


We welcome Mr. Bellamy’s work, as a contribu- 
tion tothe study of regional anatomy, of equal value 
to the student and the surgeon. It is written in a 
clear and concise style, and its practical suggestions 
add largely to the interest attaching to its technical 
details —Chicago Med. Examiner, March 1, 1874. 

We cordially congratulate Mr. Bellamy upon hav- 
ing produced it —Med. Times and Gaz. 


With engravings on wood. In 
(Just Isswed.) 


We cannot too highly recommend it.—Student’s 
Journal, 

Mr. Bellamy has spared no pains to produce a real- 
ly reliable student's guide to surgical anatomy—oue> 
which all eandidates for surgical degrees may con- 
sult with advantage, and which posseses much ori- 
ginal matter —Med. Press and Circular. 


[ACHE (JOSEPH). 


SURGICAL ANATOMY. By JoszpH Mactiss, Surgeon. In one 


volume, very large imperial quarto; with 68 large and splendid plates, drawn in the best 
style and beautifully colored, containing 190 figures, many of them the size of life; together 


with copious explanatory letter-press. 
$14 00. 

We know of no work on surgical anatomy which 
ean compete with it.—Lancet. 

The work of Maclise on surgical anatomy is of the 
highest value. In some respects it is the best publi- 
cation of its kind we have seen, and is worthy of a 
place in the library of any medical man, while the 
student could scarcely make a betterinvestment than 
this.— The Western Journal of Medicineand Surgery. 

No such lithographic illustrations of surgicai re- 


Strongly and handsomely bound in cloth. Price 


gions have hitherto, we think, been given. Whiis 
the operator is shown every vessel and nerve where 
4h operation is contemplated, the exact anatomist is 
refreshed by those clear and distinct dissections, 
which every one must appreciate who has a particle 
of enthusiasm. The English medical press has quite 
exhausted the words of praise, in recommending this 
admirable treatise.—Boston Med. and Surg. Journ. 


ARTSHORNE (HENRY), M.D., 


Professor of Hygiene, ete , in the Univ. of Penna. 


HANDBOOK OF ANATOMY AND PHYSIOLOGY. Second Edi- 


tion, revised. In one royal 12mo. volume, with 220 wood-cuts; cloth, $1 75. (Just Issues’.) 


8 _ Henry C. Lea’s Pusrrcations—( Physiology). 


ARSHALL (JOHN), F.R.S., 


o 


Professor of Surgery in University College, London, &e. 


OUTLINES OF PHYSIOLOGY, HUMAN AND COMPARATIVE. 
With Additions by Francis Gurney Switn, M.D., Professor of the Institutes of Medi- 


cine in the University of Pennsylvania, &c. 


With numerous illustrations. In one large 


and handsome octavo volume, of 1026 pages, cloth, $6 50; leather, raised bands, $7 50. 
In fact, in every respect, Mr. Marshall has present-, tive, with which we are acquainted. To speak of 


ed us with a most complete, reliable, and scientific 
work, and we feel that it is worthy our warmest 
eommendation.—St. Louis Med. Reporter, Jan. 1869. 


We doubtif there is in the English language any 
compend of physiology more useful to the student 
than this work.—Sit. Louis Med. and Surg. Journal, 
Jan. 1869. 

It quite fulfils, in our opinion, the author’s design 


of making it truly educational in its character—which | 


is, perhaps, the highest commendation that can be 
asked.—Am. Journ, Med. Sciences, Jan. 1869. 


We may now congratulate him on having com- 
pleted the latest as well as the best summary of mod- 
ern physiological science, both human and compara- 


this work in the terms ordinarily used on such occa- 
sions would not be agreeable to ourselves, and would 
fail to do justice to its author. To write such a book 
requires a varied and wide range of knowledge, con- 
siderable power of analysis, correct judgment, skil} 
in arrangement, and conscientious spirit.—London 
Laneet, Feb. 22, 1868. 


There arefew, ifany, moreaccomplished anatomists 


and physiologists than the distinguished professor of 


surgery at University College; and he has long en- 
joyed the highest reputation as a teacher of physiol- 
ogy, possessing remarkable powers ofclearexposition 
and graphic illustration. We have r y the plea- 
sure of being able to recommend a text®book so unre- 
servedly asthis.—Brilish Med.Journal, Jan. 25,1868, 


ARPENTER (WILLIAM B.), M.D., F.R.S., 


Examiner in Physiology and Comparative Anatomy inthe University of London. 


PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief appli- 


cations to Psychology, Pathology, Therapeutics, Hygiene and Forensic Medicine. 


A new 


American from the last and revised Londonedition. With nearly three hundred illustrations. 
Edited, with additions, by Francis Gurney Smiru, M. D., Professor of the Institutes of 


Medicine in the University of Pennsylvania, &e. 


In one very large and beautiful octave 


volume, of about 900 large pages, handsomely printed; cloth, $5 50; leather, raised bands, 


$6 50. 

With Dr. Smith, we confidently believe ‘‘that the 
present will more than sustain the enviable reputa- 
tion already attained by former editions, of being 
one of the fullest and most complete treatiseson the 
subject in the English language.’’ We know of none 
from the pages of which a satisfactory knowledge of 
the physiology of the human organism can be as well 
obtained, none better adapted for the use of such as 
take up the study of physiology in its reference to 
the institutes and practice of medicine.—Am. Jour. 


Med. Sciences, 


B* THE SAME AUTHOR. 


We doubt not it is destined to retain a strong hold 
on public favor, and remain the favorite text-book in 
our colleges.—- Virginia Medical Journal. 


The above is the title of what is emphatically the 
great work on physiology; and we are conscious that 
it would be a useless effort to attempt to add any- 
thing to the reputation of this invaluable work, and 
can only say to all with whom our opinion has any 
influence, that it is our authority.—Atlanta Med. 


Journal, 


PRINCIPLES OF COMPARATIVE PHYSIOLOGY. New Ameri- 


can, from the Fourth and Revised London Edition. 


In one large and handsome octavo 


volume, with over three hundred beautiful illustrations. Pp. 752. Cloth, $5 00. 


As a complete and condensed treatise on its extended and important subject, this work becomes 
a necessity to students of natural science, while the very low price at which it is offered places it 


within the reach of all. 


KLESES (WILLIAM SENHOUSE), M.D. 
A MANUAL OF PHYSIOLOGY. Edited by W. Morranr Baxnr, 


M.D., F.B.C.S. 


about two hundred and fifty illustrations. 
(Lately Lssued.) 


ume. COloth, $3 25; leather, $3 75. 


A new American from the eighth and improved London edition. 


With 
In one large and handsome royal 12mo. vol- 


Kirkes’ Physiology has long been known as a concise and exceedingly convenient text-book, 


presenting within a narrow compass all that is important for the student. 


The rapidity with 


which successive editions have followed each other in England has enabled the editor to keep it 
thoroughly on a level with the changes and new discoveries made in the science, and the eighth 
edition, of which the present is a reprint, has appeared so recently that it may be regarded ag 


the latest accessible exposition of the subject. 


On the whole, there is very little in the book 
which either the student or practitioner will notfind 
of practical value and consistent with our present 
knowledge of this rapidly changing science; and we 
have no hesitation in expressing our opinion that 
this eighth edition is one of the best handbooks on 
physiology which we have in our language.—wWN. Y. 
Med, Record, April 15, 1873. 

This volume might well be used to replace many 
of the physiological text-books in use in this coun- 
try. Itrepresents more accurately than the works 
of Dalton or Flint, the present state of our knowl. 
edge of most physiological questions, while it is 
much less bulky and far more readable than the lar- 


ger text-books of Carpenter or Marshall. The book 
is admirably adapted to be placed in the hands of 
students.—Boston Med. and Surg. Journ., April 10, 
1873. 


. In its enlarged form it is, in our opinion, still the - 


best book on physiology, most useful to the student. 
—Phila. Med. Times, Aug, 30, 1873. 
This is undoubtedly the best work for students of 
physiology extant.—Cincinnati Med. News, Sept. ’73. 
It more nearly represents the present condition of 
physiology than any other text-book on the subject, 
Detroit Rew. of Med. Pharm., Nov. 1873. 
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ALTON (J. C.), M.D., 
| Professor of Physiology in the College of Physicians and Surgeons, New York, &e. 


A TREATISE ON HUMAN PHYSIOLOGY. Designed for the use 


of Students and Practitioners of Medicine. Sixth edition, thoroughly revised and enlarged, 
with three hundred and sixteen illustrations on wood. In one very beautiful octavo vol- 
ume, ofover 800 pages. Cloth, $5 50; leather, $6 50. (Now Ready.) 


* 


From the Preface to the Sixth Edition. 


In the present edition of this book. while every part has received a careful revision, the ori- 
ginal plan of arrangement has been changed only so far as was necessary for the introduction of 
new material. 

The additions and alterations in the text, requisite to present concisely the growth of positive 
physiological knowledge, have resulted. in spite of the author’s earnest efforts at condensation, 
in an increase of fully fifty per cent. in the matter of the work. A change, however, in the ty- 
pographical arrangement has accommodated these additions without undue enlargement in the 
bulk of the volume. 

The new chemical notation and nomenclature are introduced into the present edition, as hav 
ing now so generally taken the place of the old, that no confusion need result from the change. 
The centigrade system of measurements for length, volume, and weight, is also adopted, these 
measurements being at present almost universally employed in original physiological investiga- 


tions and their published accounts. 


Temperatures are given in degrees of the centigrade scale, 


usually accompanied by the corresponding degrees of Fahrenheit’s scale, inclosed in brackets. 


New Yorks, September, 1875. 


During the past few years several new works on phy- 
siology, and new editions of old works, have appeared, 
competing for the favor of the medical student, but none 
will rival this new edition of Dalton. As now enlarged, 
it will be found also to be, in general, a satisfactory work 
of reference for the practitioner.—Chicago Med. Journ. 
and Examiner, Jan. 1876. 


Prof. Dalton has discussed conflicting theories and 
conclusions regarding physiological questions with a 
fairness, a fulness, and a conciseness which ljend fresh- 
ness and vigor to the entire book. But his discussions 
have been so guarded by a refusal of admission to those 
speculative and theoretical explanations, which at best 
exist in the minds of observers themselves as only pro- 
babilities, that none of his readers need be led into 
grave errors while making them a study.—The Medical 
Record, Feb. 19, 1876. 


The revision of this great work has brought it forward 
with the physiological advances of the day, and renders 
it, as it has ever been, the finest work for students ex- 
tant.—Washville Journ. of Med. and Surg., Jan. 1876. 


For clearness and perspicuity, Dalton’s Physiology 
commended itself to the student years ago, and was a 
pleasant relief from the verbose productions which it 
supplanted. Physiology has, however, made many ad- 
vances since then—and while the style has been pre- 
served intact, the work in the present edition has been 
brought up fully abreast of the times. The new chemical 
notation and nomenclature have also been introduced 
into the present edition. Notwithstanding the multi- 
plicity of text-books on physiology, this will lose none 


of its old time popularity. The mechanical execution 
of the work is all that could be desired.—Peninsular 
Journal of Medicine, Dec. 1875. 


This popular text-book on physiology comes to us in 
its sixth edition with the addition of about fifty per cent. 
of new matter, chiefly in the departments of patho- 
logical chemistry and the nervous system, where the 
principal advances have been realized. With so tho- 
rough revision and additions, that keep the work well 
up to the times, its continued popularity may be confi- 
dently predicted, notwithstanding the competition it 
may encounter. The publisher’s work is admirably 
done.—Sé. Louis Med. and Surg. Journ., Dec. 1875.. 


We heartily welcome this, the sixth edition of this 
admirable text-book, than which there are none of equal 
brevity more valuable. It is cordially recommended by 
the Professor of Physiology in the University of Louisi- 
ana, as by all competent teachers in the United States 
and wherever the English language is read, this book 
has been appreciated. Thepresent edition, with its 316 
admirably executed illustrations, has been carefully 
revised and very much enlarged, although its bulk does 
not seem perceptibly increased.—New Orleans Medical 
and Surgical Journal, March, 1876. 


The present edition is very much superior to every 
other, not only in that it brings the subject up to the 
times, but that it doss so more fully and satisfactorily 
than any previous edition. Take it altogether, it re- 
mains, in our humble opinion, the best text-book on 
physiology in any land or language.— The Clinic, Nov. 
6, 1875. 


UNGLISON (ROBLEY), M.D.., 


Professor of Institutes of Medicine in Jefferson Medical College, Philadelphia. 


HUMAN PHYSIOLOGY. Eighth edition. 


extensively modified and enlarged, with five hundred and thirty-two illustrations. 


Thoroughly revised and 


In two 


large and handsomely printed octavo volumes of about 1500 pages, cloth, $7 00. 


EHMANN (C. G.). 


PHYSIOLOGICAL CHEMISTRY. Translated from the second edi- 
tion by Grorer E. Day, M.D., F.R.S., &c., edited by R. E. Rogers, M. D., Professor of 
Chemistry in the Medical Department of the University of Pennsylvania, with illustrations 


selected from Funke’s Atlas of Physiological Chemistry, and an Appendix of plates. 


Com- 


plete in two large and handsome octavo volumes, containing 1200 pages, with nearly two 


hundred illustrations, cloth, $6 00. 


B* THE SAME AUTHOR. 


MANUAL OF CHEMICAL PHYSIOLOGY. Translated from the 
German, with Notes and Additions, by J. Cozston Morris, M.D., with an Introductory 
Essay on Vital Force, by Professor Samugn Jackson, M. D., of the University of Pennsyl. 
vania. With illustrations on wood. In one very handsome octavo volume of 336 pages. 


cloth, $2 25. 
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ATTRIELD (JOHN), Ph. D., 


Professor of Practical Chemistry to the Pharmaceutical Soctety of Great Britain, &c. 


CHEMISTRY, GENERAL, MEDICAL, AND PHARMACEUTICAL ; 


including the Chemistry of the U. S. Pharmacopeeia. 


A Manual of the General Principles 


of the Science, and their Application to Medicine and Pharmacy. Fifth Edition, revised 


by the author. 
(Lately Issued.) 


No other American publication with which we are 
acquainted covers the same ground, or does it so well. 
In addition to an admirable exposé of the facts and 
principles of general elementary chemistry, the au- 
thor has presented us with a condensed massof prac- 
tical matter, just such as the medieal student and 
practitioner needs.—Cincinnati Lancet, Mar. 1874. 


We commend the work heartily as one of the best 
text-books extant for the medical student.—Detroit 
Rev. of Med. and Pharm., Feb. 1872. 


The best work of the kind in the English language. 
—N. Y. Psychologjeal Journal, Jan. 1872. 


The work is constructed with direct reference to 
the wants of medical and pharmaceutical students; 
and, although an English work, the points of differ- 
ence between the British and United States Pharma- 
copoias are indicated, making it as useful here as in 
England. Altogether, the book is one we can heart- 


ily recommend to practitioners as well as students. 


—N, Y. Med. Journal, Dec. 1871. 


It differs from other text-hooks in the following 
particulars: first, in the exclusion of matter relating 
to compounds which, at present, are only of interest 
to the scientific chemist; secondly, in containing the 
chemistry of every substance recognized officially or 
_in general, as a remedial agent. It will be found a 
most valuable book for pupils, assistants, and others 


In one handsome royal 12mo. volume; 


cloth, $2 75; leather, $3 25. 


* 


engaged in medicine and pharmacy, and we heartily 
commend it to our readers.—Canada Lancet, Oct. 
1871. 


When the original English edition of this work was 
published, we had occasion to express our high ap- 
preciation of its worth, and also to review, in con- 
siderable detail, the main features of the book. As 
the arrangement of subjects, and the main part of 
the text of the present edition are similar to the for- 
mer publication, it will be needless for us to go over 
the ground a second time; we may, however, call at- 
tention to a marked advantage possessed by the Ame- 
rican work—we allude to the introduction of the 
chemistry of the preparations of the United States 
Pharmacopeia. as well as that relating to the British 
authority. — Canadian Pharmaceutical Journal, 
Nov. 1871. 


Chemistry has borne the name of being a hard sub- 
ject to master by the student of medicine, and 
chiefly because so much of it consists of compounds 
only of interest to the scientific chemist ; in this work 
such portions are modified or altogether left out, and 
in the arrangement of the subject-matter of the work, 
practical utility is sought after, aud we think fully 
attained. Wecommend it for its clearness and order 
to both teacher and pupil.—Oregon Med. and Surg. 
Reporter, Oct. 1871. 


OWNES (GEORGE), Ph. D. 


A MANUAL OF ELEMENTARY CHEMISTRY; Theoretical and 


Practical. With one hundred and ninety-seven illustrations. A new American, from the 
tenth and revised London edition. Edited by Ropzerr Briners, M. D. In one large 


royal 12mo. volume, of about 850 pp., cloth, $2 75; leather,-$3 25. 


(Lately Issued.) 


This work 1s so well known that it seems almost| other work that has greater claims on the physician, 


superfluous for us to speak about it. It has been a pharmaceutist, or student, than this. 
favorite text-book with medical students for years, recommend it as the best text 
and its popularity has in no respect diminished. | chemistry, 


-book on elementary 
and bespeak for it the careful attention 


Whenever we have been consulted by medical stu- | of students of pharmacy.—Chicago Pharmacist, Aug, 
dents. as has frequently occurred, what treatise on 1869. 


chemistry they should procure, we have always re-| 
commended Fownes’, for we regarded it as the best. 
There is no work that combines so many excellen- 
It is of convenient size, not prolix, of plain and under the editorship of Mr. Watts, it has resumed 
perspicnous diction, contains all the most recent|its old place as the most successful of text-books.— 


ces. 


| for by eager teachers of chemistry. 


Here is a new edition which has been long watched 
In its new garb, 


discoveries, and is of moderate price.—Cincinnati| Indian Medical Gazette, Jan. 1, 1869. 


Med. Repertory, Aug. 1869. 


‘Large additions have been made, especially in the | 


It will continue, as heretofore to hold the first rank 
as a text-book for students of medicine.—Chicago 


department of organic chemistry, and we know of no Med. Examiner, Aug. 1869. 


()0LING (WILLIAM), 


Lecturer on Chemistry at St. Bartholomew's Hospital, é&e. 


A COURSE OF PRACTICAL CHEMISTRY, arranged for the Use 


of Medical Students. With Illustrations. 


From the Fourth and Revised London Edition. 


In one neat royal 12mo. volume, cloth, $2. 


ALLOWAY (ROBERT), F.C.S., 


Prof. of Applied Chemistry in the Royal College of Science for Ireland, &e. 


A MANUAL OF QUALITATIVE ANALYSIS. From the Fifth Lon- 


don Edition. 
Issued.) 


In one neat royal 12mo. volume, with illustrations; cloth, $2 59. 


(Just 


The success which has carried this work through repeated editions in England, and its adoption 
as a text-book in several of the leading institutions in this country, show that the author has sue- 
ceeded in the endeavor to produce a sound practical manual and book of reference for the che- 


mical student. 


Prof. Galloway’s books are deservedly in high 
esteem, and this American reprint of the fifth edition 
(1869) of his Manual of Qualitative Analysis, will be 
' acceptable to many American students to whom the 
English edition is not accessible.—Am, Jour. of Sct- 
snee and Arte, Sept. 1872. 


We regard this volume as a valuable addition to 
the chemical text-books, and as particularly caleu- 
lated to instruct the student in analytical researches 
of the inorganic compounds, the important vegetable 
acids, and of compounds and various secretions and 
excretions of animal origin.—Am. Journ. of Pharm., 
Sept. 1872. 
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BLOxAM be Ns 
Professor of Chemistry in King’s College, London. 
CHEMISTRY, INORGANIC AND ORGANIC. From the Second Lon- 
don Edition. In one very handsome octavo volume, of 700 pages, with about 300 illustra- 
tions. Cloth, $4 00; leather, $5 00. (Lately Issued.) 

It has been the author’s endeavor to produce a Treatise on Chemistry sufficiently comprehen- 
sive for those studying the science as a branch of general education, and one which a student 
mnay use with advantage in pursuing hischemical studies at one of the colleges or medical schools. 
The special attention devoted to Metallurgy and some other branches of Applied Chemistry renders 


the work especially useful to those who are being educated for employment in manufacture. 


We have in this work a complete and most excel- 
lent text-book for the use of schools, and can heart- 
ily recommend it as such.—Boston Med. and Surg. 
Journ., May 28, 1874. 


Of all the numerous works upon elementary chem- 
istry that have been published within the last few 
years, we can point to none that, in fulness, accuracy, 
and simplicity, can surpass this; while,in the num- 
ber and detailed descriptions of experiments, as also 
in the profuseness of its illust#ations, we believe it 
stands above any similar work published in this coun- 
22 Sane The statements made are clear and con- 
cise, and every step proved by an abundance of ex- 
periments, which excite our admiration as much by 
their simplicity as by their direct conclusiveness.— 
Chicago Med. Examiner, Nov. 15, 1873. 


It is seldom that in the same compass so complete 
and interesting a compendium of the leading facts of 
chemistry is ofiered.—Druggists’ Circular, Nov. 73. 

The above is the title of a work which we can most 
conscientiously recommend to students of chemistry. 
It is as easy as a work on chemistry could be made, 
at the same time that it presents a full account of that 
science as it now stands. We have spoken of the 
workasadmirably adapted to the wants of students ; 
it is quite as well suited to the requirements of prac- 
titioners who wish to review their chemistry, or have 
occaston to refresh their memories on any point re. 
lating to it. In a word, it is a book to be read by all 
who wish to know what is the chemistry of the pre- 
sent day.— American Practitioner, Nov. 1873. 


Among the various works upon general chemistry 
issued, we know of none that will supply the average 
wants of the student or teacher better than this.— 
Indiana Journ. of Med., Nov. 1873. 


We cordially welcome this American reprint of a 
work which has already won for itselfso substantial 
& reputation in England. Professor Bloxam has con- 
densed into a wonderfully sinall com sass all the im- 
portant principles and facts of chemical science. 
Thoroughly imbued with an enthusiastic love for the 
science he expounds, he has stripped it of all need- 
less technicalities, and rounded out its hard outlines 
by a fulness of illustration that cannot fail to attract 
and delight the student. The details of illustrative 


experiment have been worked up with especial care, 
and many of the experiments described are both new 
and striking. — Detroit Rev. of Med. and Pharm., 
Vov. 1873. 


One of the best text-books of chemistry yet pub- 
lished.—Chicago Med. Journ., Nov. 1878. 


This isan excellent work, well adapted for the be- 
ginner and the advanced student of chemistry.—Am. 
Journ. of Pharm., Nov. 1873. 


Probably the most valuable, and at the same time 
practical, text-book on general chemistry extant in 
our language.—Kansas City Med. Journ., Dec. 1873. 


Prof. Bloxam possesses pre-eminently the inestima- 
ble gift of perspicuity. It is a pleasure to read his 
books, for he is capable of making very plain what 
other authors frequently have left very obscure.— 
Va. Clinical Reeord, Nov. 1873. 


It would be difficult fer a practical chemist and 
teacher to find any material fault with this most ad- 
mirable treatise. The author has given us almost a 
cyclopedia within the limits of aconvenient volume, 
and has done so without penning the useless para- 
graphs too commonly making up a great part of the 
bulkof many cumbrous works. The progressive sci- 
entist is not disappointed when he looks for the record 
of new and valuable processes and discoveries, while 
the cantious couservative does not find its pages mo- 
nopolized by uncertain theories and speculations. A 
peculiar point of excellence is the crystallized form of 
expression in'which great truths are expressed in 
very short paragraphs. One is surprised at the brief 
space allotted to an important topic, and yet, after 
reading it, he feels that little, if any more, should 
have been said. Altogether, it is seldom you see a 
text-book so nearly faultless.— Cincinnati Lancet, 
Nov. 1873. 

Professor Bloxam has given us a most excellent 
and useful practical treatise. His 666 pages are 
crowded with facts and experiments, nearly all well 
chosen, and many quite new, even to scientific men. 
... Itis astonishing how much information he often 
conveys in a few paragraphs. We might quote fifty 
instances of this.—Chemical News. 


IWOHLER AND FITTIG. 


OUTLINES OF ORGANIC CHEMISTRY. Translated with Ad- 


ditions from the Eighth German Edition. 


By Ina Remsen, M.D., Ph.D., Professor of 
In one handsome volume, royal 12mo. 


Chemistry and Physics in Williams College, Mass. 
of 550 pp., cloth, $3. 

As the numerous editions of the original attest, this work is the leading text-book and standard 
authority throughout Germany on its important and intricate subject—a position won for it by 
the clearness and conciseness which are its distinguishing characteristics. The translation hag 
been executed with the approbation of Profs. Wohler and Fittig, and numerous additions and 
alterations have been introduced, so ag to render it in every respect on a level with the most 


advanced condition of the science. 


BOWMAN (JOHN B.), M. D. 


PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. Edited 
by C. L. Bioxam, Professor of Practical Chemistry in King’s College, London. Sixth 
American, from the fourth and revised English Edition. In one neat volume, royal 12mo., 
pp. 351, with numerous illustrations, cloth, $2 25. 


Y THE SAME AUTHOR. (Lately Issued.) | 
INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDING 


ANALYSIS. Sixth American, from the sixth and revised London edition. With numer- 
ous illustrations. In one neat vol., royal 12mo., cloth, $2 25. ; 


very handsome octavo volumes, with 500 wood 


KNAPP’S TECHNOLOGY ; or Chemistry Applied to 
engravings, cloth, $6 00 


the Arts, and to Manufactures. With American 
additions, by Prof. Watrer R. Jounson. In two 
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ARRISH (ED WARD), 


Late Professor of Materia Medica in the Philadelphia College of Pharmacy. 


A TREATISE ON PHARMACY. Designed as a Text-Book for the 


Student, and as a Guide for the Physician and Pharmaceutist. 
Fourth Edition, thoroughly revised, by Toomas S. Wine@anp. 


Prescriptions. 


With many Formule and 
In one 


handsome octavo volume of 977 pages, with 280 illustrations; cloth, $5 50; leather, $6 50 


(Lately Issued.) 


* 


The delay in the appearance of the new U. 8. Pharmacopeeia, and the sudden death of the au- 


thor, have postponed the preparation of this new edition beyond the period expected. 


The notes 


and memoranda left by Mr. Parrish have been placed in the hands of the editor, Mr. Wiegand, 
who has labored assiduously to embody in the work all the improvements of pharmaceutical sci- 


ence which have been introduced during ‘he last ten years. 


It is therefore hoped that the new 


edition will fully maintain the reputation which the volume has heretofore enjoyed as a standard 
text-book and work of reference for all engaged in the preparation and dispensing of medicines. 


Of Dr. Parrish’s great work on pharmacy it only 
remains to be said that the editor has accomplished 
his work so well as to maintain, in this fourth edi- 
tion, the high standard of excellence which it bad 
attained in previous editions, under the editorship of 
its accomplished author. This has not been accom- 
plished without much labor, and many additions and 
improvements, involving changes in the arrangement 
of the several parts cof the work, and the addition of 
much new matter. With the modifications thus ef- 
fected it constitutes, as now presented, acompendium 
of the science and art indispensable to the pharma- 
cist, and of the utmost value to every practitioner 
of medicine desirous of familiarizing himself with 
the pharmaceutical preparation of the articles which 
he prescribes for his patients. —Chicago Med. Journ., 
July, 1874. 


The work is eminently practical, and has the rare 
merit of being readable and interesting, while it pre- 
serves astrictly scientific character. The whole work 
reflects the greatest credit on author, editor, and pub- 
lisher It will convey someidea ofthe liberality which 
has been bestowed upon its production when we men- 
tion that thereare no less than 280 carefully executed 
illustrations. In conclusion, we heartily recommend 
the work, not only to pharmacists, but also to the 
multitude of medical practitioners who are obliged 
to compound their own medicines. It will ever hold 


an honored place on our own bookshelves.—Dubdlin 
Med. Press and Circular, Aug. 12, 1874. 


We expressed our opinion of a former edition in 
terms of unqualified praise, and we are in no mood 
to detract from that opinion in reference to the pre- 
sent edition, the preparation of which has fallen into 
competent hands. Itisa book with which no pharma- 
cist can dispense, and from which no physician can 
fail to derive much information of value to him in 
practice.—Pacijice Med. and Surg. Journ., June, 74. 


With these few remarks we heartily commend the 
work, and have no doubt that it will maintain its 
old reputation as a text-book for the student, and a 
work of reference for the more experienced physi- 
cian and pharmacist.— Chicago Med, Examiner, 
June 15, 1874. ‘ 


,_ Perhaps one, if not the most important book upon 
pharmacy which has appeared in the English lan- 
guage has emanated from the transatlantic press. 
‘‘Parrish's Pharmacy”’ is a well-known work on this 
side of the water, and the fact shows us that a really 
useful work never becomes merely local in its fame. 
Thanks to the judicious editing of Mr. Wiegandthe 
posthumous edition of ‘‘ Parrish’? has been saved to 
the public with all the mature experience of its au- 
thor, and perhaps none the worse for a dash of new 
blood.—Lond. Pharm, Journal, Oct. 17, 1874, 


TILLE (ALFRED), M.D., 


Professor of Theory and Practice of Medicinein the University of Penna. 


THERAPEUTICS AND MATERIA MEDICA; a Systematic Treatise 


on the Action and Uses of Medicinal Agents, including their Description and History. 
Fourth edition, revised and enlarged. In twolarge and handsome 8vo. vols. of about 2000 


pages. Cloth, $10; leather, $12. 


(Just Issued.) 


The care bestowed by the author on the revision of this edition has kept the work out of the 
market for nearly two years, and has increased its size about two hundred and fifty pages. Not 
withstanding this enlargement, the price has been kept at the former very moderate rate. 


It is unnecessary to do much more than to an- 
nounce the appearance of the fourth edition of this 
well known and excellent work.—Brit, and For. 
Med.-Chir. Review, Oct. 1875. 


For all who desire a complete work on therapeutics 
and materia medica for reference, in cases involving 
medico-legal questions, as well as for information 
concerning remedial agents, Dr. Stillé’sis “‘par ea- 
cellence’’ the work. The work being out of print, by 
the exhaustion of former editions, the author has laid 
the profession under renewed obligations, by the 
careful revision, important additions, and timely re- 
issuing a work not exactly supplemented by any 
other in the English language, if in any language. 
The mechanical execution handsomely sustains the 
well-known skill and good taste of the publisher.— 
St. Louis Med. and Surg. Journal, Dec. 1874. 


The prominent feature of Dr, Stillé’s great work 
is sound good sense. Jt is learned, but its learning 
is of inferior value compared with the discriminating 
judgment which is shown by its author inthe dis- 
cussion of his subjects, and which renders it a trust- 
worthy guide in the sick-room.—Am. Practitioner, 
Jan. 1875, 


From the publication of the first edition ‘‘Stillé’s 
Therapeutics’’ has been one of the classics; its ab- 
sence from our libraries would create a vacuum 
which could be filled by no other work in the lan- 
guage, and its presence supplies, in the two volumes 


of the present edition, a whole cyclopzdia of thera- 


peutics,—Chicago Medical Journal, Feb. 1875... 


The magnificent work of Professor Stillé is known 
wherever the English language is read, and the art 
of medicine cultivated ; known so well that no enco- 
mium of ours could brighten its fame, and no unfa- 
vorable criticism could tarnish its reputation.—Phil- 
adelphia Med. Times, Dec. 12, 1874. 


The rapid exhaustion of three editions and the uni- 
versal favor with which the work has been received 
by the medical profession, are sufficient proof of its 
excellence as a repertory of practical and useful in- 
formation for the physician. The edition before us 
fully sustains this verdict, asthe work has been care- 
fully revised and in some portions rewritten, bring- 
ing it up to the present time by the admission of 
chloral and croton-chloral, nitrite of amyl, bichlo- 
ride of methylene, methylic ether, lithium ,com- 
pounds, gelseminum, and other remedies.—Am. 
Journ, of Pharmacy, Feb. 1875. 


We can hardly admit that it has a rival in the 
multitade of its citations and the fulness of its re- 
search into clinical histories, and we must assign it 
a place in the physician’s library; not, indeed, as 
fully representing the present state of knowledge in 
pharmacodynamics, but as by far the most complete 


treatise upon the clinical and practical side of the 


ry ian clivetsouie Med. and. Surg. Journal, Nov. 5, 
1874. 
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(GfRIPPITH (ROBERT #.), M.D. 


A UNIVERSAL FORMULARY, Containing the Methods of Prepar- 


ing and Administering Officinal and other Medicines. The whole adapted to Physician: and 
Pharmaceutists. Third edition, thoroughly revised, with numerous additions, by Joun M. 
Maiscnu, Professor of Materia Medica in the Philadelphia College of Pharmacy. In one large 
and handsome octavo volume of about800 pages, cloth, $4 50; leather, $5 50. (Just Issued.) 


This work has long been known for the vast amount of information which it presents in a con- 
densed form, arranged for easy reference. The new edition has received the most careful revi- 
sion at the competent hands of Professor Maisch, who has brought the whole up to the standard of 
the most recent authorities. More than eighty new headings of remedies have been introduced, 
the entire work has been thoroughly remodelled, and whatever has seemed to be obsolete has been 

omitted. As a comparative view of the United States, the British, the German, and the French 
Pharmacopeias, together with an immense amount of unofficinal formulas, it affords to the prac- 
titioner and pharmaceutist an aid in their daily avocations not to be found elsewhere, while three 
indexes, one of ‘‘ Diseases and their Remedies,’’ one of Pharmaceutical Names, and a General 


Index, afford an easy key to the alphabetical arrangement adopted in the text. 


The young practitioner will find the work invalu- 
able in suggesting eligible modes of administering 
many remedies.—Am. Journ. of Pharm, Feb. 1874. 


Our copy of Griffith’s Formulary, after long use, 
first in the dispensing shop, and afterwards in our 
medical practice, had gradually fallen behind in the 
onward march of materia medica, pharmacy, and 
therapeutics, until we had ceased to consult itas a 
daily book of reference. So completely has Prof. 
Maisch reformed, remodelled, and rejuvenated it in 
the new edition, we shall gladly welcome it back to 
ourtable again beside Dunglison, Webster, and Wood 
& Bache. The publisher could not have been more 
fortunate in the selection of an editor. Prof. Maisch 
is eminently the man for the work, and he has done 
it thoroughly and ably. To enumerate the altera- 
tions, amendments, and additions would be an end- 
less task; everywhere we are greeted with the evi- 
dgnces ofhislabor. Following the Formulary, is an 
addendum of useful Recipes, Dietetic Preparations, 
List of Incompatibles, Posologizal table, table of 
Pharmaceutical Names, Officinal Preparations and. 
Directions, Poisons, Antidotes and Treatment, and 
copious indices, which afford ready access to all parts 
ofthe work. We unhesitatingly commend the book 
as being the best of its kind, within our knowledge. 
~—Atianta Med. and Surg. Journ., Feb. 1874. 


To the druggist a good formulary is simply indis- 
pensable, and perhaps no formulary has been more 
extensively used than the well-known work before 
us. Many physicians have to officiate, also, as drug- 
gists. This is true especially of the country physi- 
cian, and a work which shall teach him the means 
by which to administer or combine his remedies in 
the most efficacious and pleasant manner, will al- 
ways hold its place upon his shelf. A formulary of 
this kind is of benefit also to the city physician in 
largest practice.—Cincinnati Winie, Feb. 21, 1874. 

The Formulary has already proved itself accepta- 
ble to the medical profession, and we do not hesitate 
to say that the third edition is much improved, and 
of greater practical value, in consequence of the care- 
ful revision of Prof. Maisch.—Chicago Med. Exam- 
iner, March 15, 1874. 


A more complete formulary than itis in its pres- 
ent form the pharmacist or physician could hardly 
desire. To the first some such work is indispensa- 
ple, and it is hardly less essential to the practitioner 
who compounds his own medicines. Much of what 
is contained in the introduction ought to be com- 
mitted to memory by every student of medicine. 
As a help to physicians it will be found invaluable, 
and doubtless will make its way into libraries not 
already supplied with a standard work of the kind. 
—The American Practitioner, Louisville, July, ’74. 


Elis (BENJAMIN), M.D. 


THE MEDICAL FORMULARY: being a Collection of Prescriptions 


derived from the writings and practice of many of the most eminent physicians of America 
and Europe. Together with the usual Dietetic Preparations and Antidotes for Poisons. The 
whole accompanied with a few brief Pharmaceutic and Medical Observations. Twelfth edi- 
tion, carefully revised and muchimproved by ALBERT H. Smita, M.D. In one volume 8ve. 
of 376 pages, cloth, $3 00. 


EREIRA (JONATHAN), M.D., F.R.S. and L.S8. 
“ MATERIA MEDICA AND THERAPEUTICS; being an Abridg- 


ment of the late Dr. Pereira’s Elements of Materia Medica, arranged in conformity with 
the British Phanmacopeia, and adapted to the use of Medical Practitioners, Chemists and 
Druggists, Medical and Pharmaceutical Students, &. By F. J. Farre, M.D., Senior 
Physician to St. Bartholomew’s Hospital, and London Editor of the British Pharmacopeia ; 
assisted by Ropext BentLey, M.R.C.8., Professor of Materia Medica and Botany to the 
Pharmaceutical Society of Great Britain; and by Ropert Warinerton, F.R.S., Chemical 
Operator to the Society of Apothecaries. With numerous additions and references to the 
United States Pharmacopeia, by Horatio C. Woop, M.D., Professor of Botany in the 
University of Pennsylvania. In one large and handsome octavo volume of 1040 closely 
printed pages, with 236 illustrations, cloth, $7 00; leather, raised bands, $8 00. 


{ CZRISTISON’S DISPENSATORY. With copious ad- 
ditions, and 212 large wood-engravings. Ry R, 
EGLESFELD GRIFFITH, M.D. One vol. 8vo., pp. 1000; 
cloth. $400. 

CARPENTER’S PRIZE ESSAY ON THE USE OF 
AnconoLic Liquors IN HEALTH AND Disnase. New 
edition, with a Preface by D. F. Connrz. M.D., and 
explanations of scientific words. In one neat 12mo. 
volume, pp. 178, cloth. 60 cents. 


BUNGLISON’S NEW REMEDIES, WITH FORMULAS 
FOR THEIR PREPARATION AND ADMINISTRA- 
TION. Seventh edition, with extensive additions, 
One vol. 8vo.; pp. 770; cloth. $400. 


WHAT TO OBSERVEAT THE BEDSIDE AND AFTER 
DEATH IN MepIcAL CASE8. Published under the 
authority of the London Society for Medical Obser- 
vation. From the second London edition. 1 vol. 
royal 1l2mo., cloth. $1 00. 
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RB* UNTON (T. LAUDER), M.D., 


Lecturer on Materia Medica and Therapeutics at St Bartholomew's Hospital, &c. 


A MANUAL OF MATERIA MEDICA AND THERAPEUTICS. 
INCLUDING THE PHARMACY, THE PHYSIOLOGICAL ACTION, AND THE THE- 


RAPEUTICAL USES OF DRUGS. 


In one neat octavo volume. 


( Preparing.) 


(PENWICK (SAMUEL), M.D., 


Assistant Physician to the London Hospital, 


THE STUDENT’S GUIDE TO MEDICAL DIAGNOSIS. | From the 


Third Revised and Enlarged English Editior. 
In one very handsome volume, royal 12mo., cloth, $2 25. 
cise, practical manner, well calculated to assist the - 


Of the many guide-books on medical diagnosis, 
claimed to be written for the special instruction of 
students, this is the best. The author is evidently a 
well-read and accomplished physician, and he knows 
how to teach practical medicine. The charm of sim- 
plicity is not the least interesting featurein the man- 
nerin which Dr. Fenwick conveys instruction. There 
are few books of this size on practical medicine that 
contain so much and convey it so wellas the volume 
before us. Itis a book we can sincerely recommend 
to the student for direct instruction, and to the prac- 
tirioner as a ready and useful aid to his memory.— 
Am. Journ. of Syphilography, Jan. 1874. 


It covers the ground of medical diagnosis in a con- 


With eighty-four illustrations on wood. 
(Just Issued.) 


student in forming a correct, thorough, and system- 
atic method of examination and diagnosis of disease. 
The illustrations are numerous, and finely executed. 
Those illustrative of the microscopic appearance of 
morbid tissue, &c., are especially clear and distinct. 
—Chicago Med. Examiner, Nov. 1&73. 


So far superior to any offered to students that the 
colleges of this country should recommend it to their 


respective classes.—N. 0. Med. and Surg. Journ., ° 


March, 1874. 


This little book ought to be in the possession of — 


every medical student.—Boston Medical and Surg. 
Journ., Jan. 15, 1874. 


REEN (T. HENRY), M.D., 


Lecturer on Pathology and Morbid Anatomy at Charing-Cross Hospital Medical Sehool. 


PATHOLOGY AND MORBID ANATOMY. Second American, from 


the Third and Enlarged English Edition. With numerous illustrations on Wood. In one 


very handsome octavo volume of over 300 pages, cloth, $2 75. 


This useful and convenient manual has already 
reached a third edition, and we are glad to find that, 
although it has grown somewhat larger, it still remains 
a little book, and we are inclined to forgive the increase 
in size on account of the valuable additions which the 
author has made both to the printed matter and to the 
illustrations. The new illustrations, drawn by Mr. Col- 
lings from preparations by Dr. Green himself, are very 
good, and the care and trouble expended by the author 
in the preparation of this edition will no doubt increase 
the popularity of his book, great though it already is.— 
The London Practitioner, Keb. 1876. 


(Just Ready.) 


We observe that the whole has been carefully revised, 
that a considerable addition has been made to the illus” 
trations, and that much new matter has been added. 
We have not space for noting each of the additions that 
have been made, and it is quite unnecessary to attempt 
this, for a work which has already gained a deservedly 
solid reputation. It is enough to say that it has been 
brought thoroughly up to the knowledge of the present 
day, and that the student can have no better or safer 


guide to pathology and morbid anatomy than Dr. 


Green’s book.— Lond. Times and Gaz., Sept. 1878. 


GLUGE’S ATLAS OF PATHOLOGICAL HISTOLOGY. 
Translated, with Netes and Additions, by JosuPa 
Leipy, M.D. In one volume, very large imperial 
quarto, with 320 copper-plate figures, plain and 
colored, cloth. $4 00. 

LA ROCHE ON YELLOW FEVER, considered in its 
Historical, Pathological, Etiological, and Therapeu- 
tical Relations. In twolarge and handsome octay, 
volumes of nearly 1500 pages, cloth. $7 00. 


HOLLAND’S MEDICAL NOTES AND REFLEC- 
TIONS. 1 vol. 8vo., pp. 500, cloth. $3 50. 


LAYCOCK’S LECTURES ON THE PRINCIPLES 
AND METHODS oF MEDICAL OBSERVATION AND Re- 
SEARCH. For the use of advanced students and 
junior practitioners. In one very neat royal 12mc, 
volume, cloth. $1 60. 

BARLOW’S MANUAL OF THE PRACTICE OF 
MEDICINE, 
M.D. 1 vol. 8vo., pp. 600, cloth. %2 50. 

TODD’S CLINICAL LECTURES ON CERTAIN ACUTE 
DisEASES. In one neat octave volume, of 320 pages, 
cloth. @2 60. 


TURGES (OCTAVIUS), M.D. Cantad., ‘ 
Fellow of the Royal College of Physicians, &e. &e. 


AN INTRODUCTION TO THE STUDY OF CLINICAL MED- 


ICINE. Being a Guide to the Investigation of Disease, for the Use of Students. 


In one 


handsome 12mo. volume, cloth, $125. (Lately Issued.) 


AVIS (NATHAN 8), 


Prof. of Principles and Practiec of Medicine, ete.,in Chicago Med. College. 


CLINICAL LECTURES ON VARIOUS IMPORTANT DISEASES . 
being a collection of the Clinical Lectures delivered in the Medical Wards of Mercy Hos- 


pital, Chicago. 
handsome royal 12mo. volume. 


Edited by Frank H. Davis, M.D, 
Cloth, $1 75. 


Second edition, enlarged. In one 


(Lately Issued.) 


TOKES (WILLIAM), M.D, D.C.L., F-RS., 
Regius Professor of Physie in the Univ. of Dublin, &e. 


LECTURES ON FEVER, delivered in the Theatre of the Meath Hos- 


pital and County of Dublin Infirmary. 


Edited by Joan Witt1AM Moors, M.D, Assistant 


Physician to the Cork Street Fever Hospital. In one neat octavo volume. Cloth, $2 00. 


(Now Ready.) 


With Additions by D. F. Conpiz, . 


ae 
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YLINT (AUSTIN), M.D., 


é 


Professor of the Principles and Practice of Medicine in Bellevue Med. College, N. Y. 


_A TREATISE ON THE PRINCIPLES AND PRACTICE OF 


MEDICINE; designed for the use of Students and Practitioners of Medicine. 


Fourth 


edition, revised andenlarged. In one large and closely printed octavo volume of about 1100 


pages; cloth, $6 00; orstrongly bound in leather, with raised bands, $7 00. 


(Just Issued.) 


By common consent of the English and American medical press, this work has been assigned 
to the highest position as a complete and compendious text-book on the most advanced condition 


of medical science. 
cheapest volumes now before the profession. 
This excellent treatise on medicine has acquired 
for itself in the United States a reputation similar to 
that enioyed in England by the admirable lectures 
of Sir Thomas Watson. It may not possess the same 
charm of style, but it has like solidity, the fruit of 
long and patient observation, and presents kindred 
moderation and eclecticism. We have referred to 
many of the mostimportant chapters, and find the re- 
vision spoken of in the preface is a genuine one, and 
that theauthor has very fairly brought up his matter 
to the level ofthe knowledge of the present day. The 
work has this great recommendation, that itis in one 
volume, and therefore will not be so terrifying to the 
student as the bulky volumes which several of our 
English text-books of medicine have developed into. 
—British and Foreign Med.-Chir. Rev., Jan. 1876. 


It is of course unnecessary tointroduce or eulogize 
this now standard treatise. All the colleges recom- 
mend itas a text-book, and there are few libraries 
in which one of its editions is not to be found. The 
present edition has been enlarged and revised to bring 
it up to the author’s present level of experience and 
reading. Hisown clinical studies and the latest con- 
tributions to medical literature both in this country 
and in Europe, have received careful attention, so 
‘that some portions have been entirely rewritten, and 
about seventy pages of new miatter have been added. 
-—Chicago Med. Journ., June, 1873. 


Has never been surpassed as a text-book for stu- 
BY THE SAME AUTHOR. 


At the very moderate price at which it is offered it will be found one of the 


dents and a book of ready reference for practitioners. 
The force of its logic, its simple and practical teach- 
ings, have left it without a rival in the field —N. Y. 
Med. Record, Sept. 15, 1874. 


_ Flint’s Practice of Medicine has become so fixed in 
its positionasan American text-book that little need 
be said beyond the announcement of a new edition. 
It may, however, be proper to say that the author 
has improved the oceasion to introduce the latest 
contributions of medical literature together with the 
results of his own continued clinical observations. 
Not so extended as many of the standard works on 
practice, it still is sufficiently complete for all ordi- 
nary reference, and we do not know of a more con- 
venient work for the busy general practitioner.— 
Cincinnati Lancet and Observer, June, 1873. 


Prof. Flint, in the fourth edition of his great work, 
has performed a labor reflecting much credit upon 
himself, and conferring @ lasting benetit upon the pro- 
fession. The whole work shows evidence of thorough 
revision, so that it appears like a new book wiitten 
expressly for the times. For the general practitioner 
and student of medicine, we cannot recommend the 
book in too strong terms.—N. Y¥. Med. Jour., Sept °73. - 


It is given to very few men to tread in the steps o 
Austin Flint, whose single volume on medicine 
though here and there defective, isa masterpiece of 
lucid condensation and of general grasp of an enor. 
mously wide subject —-Lond. Practitioner, Dec. ’72 


ESSAYS ON CONSERVATIVE MEDICINE AND KINDRED 


TOPICS. 

This little work comprises a number of essays written 
at various times for medical journals and societies. It is 
unnecessary tosay aughtin regard to the stylein which 
they are written, for Dr. Flint is familiar as a house- 
hold word to the profession. His name is a guarantee 
that the subjects are treated in a masterly manner. The 
following subjects are discussed : Conservative medicine, 
as applied to therapeutics and hygiene, medicine in the 
past, the present, and the future, alimentation in dis- 
ease, tolerance of disease, on the agency of the mind in 


In one very handsome royal 12mo. volume. 


Cloth, $1.38. (Just Issued.) 
etiology, prophylaxis, and therapeutics, and divine de- 
sign, as exemplified in the natural history of diseases. 
A more suggestive collection of topics it would be diffi- 
cult to conceive The essays on conservative medicine 
are peculiarly valuable. The author in these takes a 
very common-sense view of the treatment of disease, 
and shows the necessity of “conserving” to the fullest 
extent the strength of the system in order to devise the 
best resulistrom the vis medicatriz naturw.—Peninsular 
Med. Journ , Oct. 1874. 


. ATSON (THOMAS), M. D., &c. 


LECTURES ON THE PRINCIPLES AND 
PHYSIC. Delivered at King’s College, London. 


vised and enlarged English edition. 


PRACTICE OF 


A new American, from the Fifth re- 


Edited, with additions, and several hundred illustra- 


ations, by Henry Harrsuorne, M.D., Professor of Hygiene in the University of Pennsylv- 
nia. In two large and handsome 8vo. vols. Cloth, $9 00; leather, $1100. (Lately Published.) 


Tt is a subject for congratulation and for thankful- 
ness that Sir Thomas Watson, during a period of com- 
parative lgisure, after along, laborious, and most 
honorableM@professional eareer, while retaining full 
possession of his high mental faculties, should have 
employed the opportunity to submit his Lectures to 
a more thorough revision than was possible during 
the earlier and busier period of his life. Carefully 
passing in review some of the most intricate and im- 
portant pathological] and practical questions, the re- 
sults of hisclear insight and his calm judgment are 
now recorded forthe benefitof mankind, in language 
which, for precision, vigor, and classical elegance, has 
rarely been equalled, and never surpassed The re- 
vision has evidently been most carefully done, and 
the results appearin almosi every page.—Brit. Med. 
Journ., Oct. 14, 1871. 


The lectures are so well known and so justly 


appreciated, that it is scarcely necessary to do 
more than cail attention to the special advantages. 
of the last over previous editions ‘the author's 
rare combination of great scientific attainments com- 
bined with wonderful forensic eloquence has exerted 
extraordinary influence over the last two generations 
of physicians. His clinical descriptions of most dis- 
eases have never been equalled; and on this score 
at least his work will live long in the future. The 
work will be sought by all who appreciate a great 
book.—Amer. Journ. of Syphilography, July, 1872. 


Maturity of years, extensive observation, profound 
research, and yet continuous enthusiasm, have com- 
bined to give us in this latest edition a model of pro- 
fessiuna) excellence in teaching with rare beauty in 
the mode of communication. But this elassie needs 
no eulogium of ours.—Chicago Med. Journ., July, 
1872 


D 


UNGLISON, FORBES, TWEEDIE, AND CONOLLY. 


THE CYCLOPADI4A OF PRACTICAL MEDICINE: comprising 


Treatises on the Nature and Treatment of Diseases, Materia Medica and Therapeutics, 
Diseases of Women and Children, Medical Jurisprudence, &c. &c. In four large super-royal 
octavo volumes, of 3254 double-columned pages, strongly gpd handsomely bound in leather, 


$15; cloth, $11. 
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Tae tip adel WE (JOHN SYER), M.D., F.R.C.P. (Nearly Ready.) 


Physician and Joint Lecturer on Medicine, St. Thomas's Hospital, 


A MANUAL ON THE PRACTICE OF MEDICINE. Edited, with 
Additions, by James H. Iurcarnson, M.D., Physician to the Penna. Hospital. In one 
handsome octavo volume. 


VOTHERGILL’S PRACTITIONER'S HANDBOOK OF TREATMENT. 


In one handsome octavo volume. (ln preparation for early publication.) 


E ARTSHORNE (HENRY), M.D., 


Professor of Hygiene in the University of Pennsylvania. 


ESSENTIALS OF THE PRINCIPLES AND PRACTICE OF MEDI- 
CINE. A handy-book for Students and Practitioners. Fourth edition, revised and im- 
proved. With about one hundred illustrations. In one handsome royal 12mo. volume, 
of about 550 pages, cloth, $263; half bound, $288. (Just Issued.) 

The thorough manner in which the author has labored to fully represent in this favorite hand- 
book the most advanced condition of practical medicine is shown by the fact that the present 
edition contains more than 250 additions, representing the investigations of 172 authors not re- 
ferred to in previous editions. 
increased by sixty pages. A number of illustrations have been introduced which it is hoped 


_ will facilitate the comprehension of details by the reader, and no effort has been spared to make 


the volume worthy a continuance of the very great favor with which it has hitherto been received. 


Notwithstanding an enlargement of the page, the size has been ~ 


_ ous editions of this work. 


The work is brought fully up with all the recent 
advances in medicine, is admirably condensed, and 
yet sufficiently explicit for all the purposes intended, 
thus making it by far the best work of its character 
ever published.— Cincinnati Clinic, Oct. 24, 1874. 


We have already had occasion to notice the previ- 
It is excellent of its kind. 
The author has given a very careful revision, in view 
of the rapid progress of medical science.—W. Y. Med. 
Journ., Nov. 1874. 


Without doubt the best book of the kind published 
in the English language.—St. Louis Med. and Surg. 
Journ., Nov. 1874. 

As a handbook, which clearly sets forth the ESSEN- 
TIALS Of the PRINCIPLES AND PRACTICE OF MEDICINE, W@ 
do not know of its equal.— Va. Med. Monthly. 

As a brief, condensed, but comprehensive hand- 
book, it cannot be improved upon.—Chicago Med. 
Examiner, Nov. 15, 1874. 


P4VYUF. W), M.D. FR.S. 


Senior Asst. Physician to and Lecturer on Physiology, at Guy’s Hospital, &e. 


A TREATISE ON THE FUNCTION OF DIGESTION; its Disor- 


ders and their Treatment. 
small octavo, cloth, $2 00. 


BY THE SAME AUTHOR, (Just Issued.) 


From the second London edition. 


In one handsome volume, 


A TREATISE ON FOOD AND DIETETICS, PHYSIOLOGI- 
CALLY AND THERAPEUTICALLY CONSIDERED. In one handsome octavo volume 


of nearly 600 pages, cloth, $4 75. 


The present book is a result of his work in this direc- 
tion, and is well caleulated to do credit to his perseve- 
rance in collecting facts, and his judgment in arranging 
them in an entertaining, as well as a practical form. It 
is but rarely that we have had offered us so much 
practical information in so agreeable a manner as is 
done by Dr. Pavy in the present instance—New Reme- 
dies, July, 1874. - 

No modern treatise on this subject, having existed in 
the English language, Dr. Pavy’s work supplies a want 
which has been very seriously felt, and in a manner 


which shows that the author is an, extensive reader and 


has judiciously arranged the numerous facts and theo- . 


ries, together with the most striking experiments and 
the deductions drawn therefrom. It seems to us that 
he has truly conferred agreat benefit upon all interested 
in the subject-matter of his work, and that nobody will 
study its pages without having derived valuabie instrue- 
tion therefrom, and without considering if not only use- 
ful, but next to indispensable.— Amer. Journ. of 
Pharmacy, Aug. 1874. 


CHAMBERS a aes» Gig Dig diy Pe 


Consulting Physician to St. Mary’s Hospital, London, é&e. he 


A MANUAL OF DIET AND REGIMEN IN HEALTH AND SICK- 


NKSS. 


In compiling this small but comprehensive manual 
Dr. Chambers has laid the profession under a debt 
of gratitude to him. He writes on the subject like 
one who has given his mind to it, and therefore is 
entitled to speak with authority. As a pioneer, Dr. 
Chambers deserves much credit 3; he has opened up a 


BY THE SAME AUTHOR. (Lately Published.) 


RESTORATIVE MEDICINE. 


Two Sequels. 


In one handsome octavo volume. 


Cloth, $275. (Now Ready.) 


new field of which others will no doubt avail them- 
selves. Taken altogether, this work is one which 
gives, in an agreeable form, much valuable informa- 
tion on a most important subject, and ought to have 
alarge sale both in the profession and out of it.— 
London Med. Record, May 19, 1875. 


An Harveian Annual Oration. With 


In one very handsome volume, small.12mo., cloth, $1 00. 


POX (WILSON), M.D.,_ 


Holme Prof. of Clinical Med., University Coil., London. 


THE DISEASES OF THE STOMACH: Being the Third Edition of 


the ‘‘Diagnosis and Treatment of the Varieties of Dyspepsia.’’ 


With illustrations. 


In one handsome octavo volume, cloth, $2 00. 


Revised and Enlarged. 
(Just Issued.) 


ae 
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LINT (AUSTIN), M.D.. 


Professor of the Principles and Practice of Medicine in Bellevue Hospital Med. College, N. ¥. 


A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY, 
AND TREATMENT OF DISEASES OF THE HEART. Second revised and enlarged 
edition. In one octavo volume of 550 pages, with a plate, cloth, $4. 


Dr. Fiint chiosea difficult subject for his researches, 
and has shown remarkable powers of observation 
and reflection, as well as great industry, in his treat- 
ment of it. His book must be considered the fullest 


RY THE SAME AUTHOR. 


and clearest practical treatise on those subjects, and 
should be in the hands of all practitioners and stu- 
lents. It is acredit to American medical literature. 

—Amer. Journ. of the Med. Sciences, July, 1860. 


A PRACTICAL TREATISE ON THE PHYSICAL EXPLORA- 
TION OF THE CHEST AND THE DIAGNOSIS OF DISEASES AFFECTING THE 
RESPIRATORY ORGANS. Second and revised edition. In one handsome octavo volume 


of 595 pages, cloth, $4 50. 


Dr. Flint’s treatise is one of the most trustworthy | sncy to over-refinement and unnecessary minuteness 


gtides which we can consult. 


The style is clear and| which characterizes many works on the same sub- 


distinct, and is also concise, being free from that tend- ject.— Dublin Medical Press, Feb. 6, 1867. 


Y THE SAME AUTHOR. (Just Ready.) 


PHTHISIS: ITS MORBID ANATOMY, ETIOLOGY, SYMPTOM- 
ATIC EVENTS AND COMPLICATIONS, FATALITY AND PROGNOSIS, TREAT- 


MENT, AND PHYSICAL DIAGNOSIS; in a series of Clinical Studies. 


By AUSTIN 


Furint, M.D., Prof. of the Principles and Practice of Medicine in Bellevue Hospital Med. 


College, New York. 


In one handsome octavo volume: $3 50. 


This volume, containing the results of the author’s extended observation and experience on a 
subject of prime importance, cannot but have a claim upon the attention of every practitioner. - 


This book contains an analysis, in the author’s lucid 
style, of the notes which he has made in several hun- 
dred cases in hospital and private practice. We com- 
mend the book to the perusal of all interested in the 
study of this disease.— Boston Med. and Surg. Journal, 
Feb. 10, 1876. 


The name of the author is a sufficient guarantee that 
this book is of practical value to both student and prac- 


¥Y THE SAME AUTHOR. (Now Ready.) 


titioner. While the author takes issue with many of the 
leading minds of the day on important questions arising 
in the study of phthisis, the strong testimony of expe- 
rience and authority will have great weight with the 
seeker after truth. As the result of clinical study, the 
work is unequalled.—S?. Louis Med. and Surg. Journal, 
March, 1876. 


A MANUAL OF PERCUSSION AND AUSCULTATION; of the 
Physical Diagnosis of Diseases of the Lungs and Heart, and of Thoracic Aneurism. In 
one handsome royal 12mo. volume: cloth, $1 75. 
In this little work the object of the author has been to present in a clear and compact form 
the existing condition of physical exploration, showing the manner of conducting it and the 
diagnostic value of the several signs thereby elicited. 


This manual, from so experienced a pen as that | dent or practitioner who is somewhat rusty on the 


of its author, could not be otherwise than concise, 
clear, and practical. It is allthese, and to the stu- 


‘‘physical signs’? it will prove just the book he 
wants.—Med. and Surg. Reporter. Aug. 19, 1876. 


ULLER (HENRY WILLIAM), M. D., 
Physician to St. George’s Hospital, London. 
ON DISEASES OF THE LUNGS AND AIR-PASSAGES. Their 


Pathology, Physical Diagnosis, Symptoms, and Treatment. From the second and revised 
English edition. In one handsome octavo volume of about 500 pages, cloth, $3 50. 


WILLIAMS (C.J. B), MD., 


Senior Consulting Physician to the Hospital for Consumption, Brompton. 


PULMONARY CONSUMPTION; Its Nature, Varieties, and Treat: 


ment. With an Analysis of One Thousand Cases to exemplify its duration. In one neat 


octavo volume of about 350 pages, cloth, $2 50. 


He can still speak from a more enormous experi- 
éuce, and a closer study of the morbid processes in- 
volved iv tuberculosis, than most living men. He 
owed it to himself, and to the importance of the sub- 
ject,to embody his views in a separate work, and 
we are glad that he has accomplished this duty. 


(Lately Published.) 


After all, the grand teaching which Dr Williams has 
for the profession is to be found in his therapeutical 
chapters, and in the history of individual cases ex- 
tended, by dint of care, over ten, twenty, thirty, and 
even forty years.—London Lancet, Oct. 21, 1871. 


LA sie ON PNEUMONIA. 1 vol. 8vo., cloth, 
of 500 pages. Price $3 00. 

SMITH ON CONSUMPTION; ITS EARLY AND RE- 
MEDIABLE STAGES. 1 vol. 8vo., pp. 254. 2 25. 

LECTURES ON THE DISEASES OF THE STOMACH. 
With an Introduction on its Anatomy and Physio- 
logy. By WituraM Brinton, M.D., F.R,.S. From 


the second and enlarged Londonedition, With il- 
lustrations on wood. In one handsom3 octavo 
volume of about 300 pages: cloth, $3 26. 


WALSHE ON THE DISEASES OF THE HEART AND 


GREAT VESSELS. Third American edition. 
1 vol. 8vo., 420 pp., cloth. $3 00. 
. 
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POBERTS (WILLIAM), M. D., 


Lecturer on Medicine in the Manchester School of Medicine, &ce. 


A PRACTICAL TREATISE ON URINARY AND RENAL DIS- 


EASES, including Urinary Deposits.: 


Published.) 
The author has subjected this work to a very 


Illustrated by numerous cases and engravings. Sec- 
ond American, from the Second Revised and Enlarged London Edition. 
- and handsome octavo volume of 616 pages, with a colored plate ; cloth, $4 50. 


In one large 
(Lately 


thorough revision, and has sought to embody in 
it the results of the latest experience and investigations. 


Although every effort has been made 


to keep it within the limits of its former size, it has been enlarged by a hundred pages, many 


new wood-cuts have been introduced, and also a 


colored plate representing the appearance of the 


different varieties of urine, while the price has been retained at the former very moderate rate. 


The plan, it will thus be seen, is very complete, 

anithe manner in which it has been carried out is 
in the highest degree satisfactory. The characters 
of the different deposits are very well described, and 
the microscopic appearances they present are illus- 
trated by numerous well executed engravings. It 
only remains to us to strongly recommend to our 
readers Dr. Roberts’s work, as containing an admira- 
ble résumé of the present state of knowledge of uri- 
nary diseases, and as a safe and reliable guide tothe 
clinical observer.—Edin. Med. Jour. 


The most completeand practical treatise upon renal 


diseases we have examined. It is peculiarly adapted 
to the wants of the majority of American practition- 
ers from its clearness and simple announcement of the 
facts in relation to diagnosis and treatment of urinary 
disorders, and contains in condensed form the in vesti- 
gations of Bence Jones, Bird, Beale, Hassall, Prout, 
and a host of other well-known writers upon this sub- 
ject. The characters of urine, physiological and pa- 
thological, as indicated to the naked eye as wellas by 
microscopical and chemical investigations, are con- 
cisely represented both by description and by well 
executed engravings.—Cincinnati Journ. of Med, 


«es 


BASHAM (W. RB.), UD. 


Senior Physician to the Westminster Hospital, &c. 


RENAL DISEASES: a Clinical Guide to their Diagnosis and Treatment. 
With illustrations. In one neat royal 12mo. volume of 304 pages, cloth, $2 00. ; 


The chapters on diagnosis and treatment are very 
good, and the student and young practitioner will 
find them full of valuable practical hints. The third 
part, on the urine, is excellent, and we cordially 
recommend its perusal. The author has arranged 
his matter in a somewhat novel, and, we think, use- 
ful form, Here everything can be easily found, and, 
what is more important, easily read, for all the dry 


details of larger books here acquire a new interest 
from the author’s arrangement. This part of the 
book is full of good work.—Brit. and For, Medico- 
Jhirurgical Review, July, 1870. 


The easy descriptions and compact modes of state- 
ment render the book pleasing and convenient.—Am. 
Journ. Med. Sciences, July, 1870. 


LINCOLN (D. F). MD. 


Physician to the Department of Nervous Diseases, Boston Dispensary. 


ELECTRO.THERAPEUTICS; 
city. 

The work is convenient in size, its descriptions of 
methods and appliances are sufficiently complete for 
the general practitioner, and the chapters on Electro- 
physiology and diagnosis are well written and read- 
able. For those who wish a handy-book of directions 
for the employment of galvanism in medicine, this 
will serve as a very good and reliable guide.—New 
Remedies, Oct. 1874. 

It is a well written work, and caleulated to meet 
the demands of the busy practitioner. It contains 
the latest researches in this important branch of med- 
icine.— Peninsular Journ. of Med., Oct. 1874. 


Eminently practical in character. It will amply 


repay any one for a careful perusal.—Leavenworth 
Med. Herald, Oct. 1874. 


In one very neat royal 12mo. volume, clot 


A ae Manual of Medical Hlectri- 


ith illustrations, $150. (Just Issued.) 

This little book is, considering its size, one of the 
very best of the English treatises on its subject that 
has come to our notice, possessing, among others, the 
rare merit of dealing avowedly and actually with 
principles, mainly, ratherthan with practical details, 
thereby supplying a real waut, instead of helping 
merely to flood the literary market. Dr. Lincoln’s 
style is usually remarkably clear, and the whole 
book is readable and interesting.—Boston Med. and 
Surg. Journ., July 23, 1874. 


We have here in a small compass a great deal of 
valuable information upon the subject of Medical 
ric dat mln: Med. and Surg. Journ , Nov. 
1874. - ; 


LFF (HENRY), 


Prof. of Surgery at the Royal College of Surgeons of England, ete. 


LECTURES ON SYPHILIS AND ON SOME FORMS OF LOCAL 
DISEASE AFFECTING PRINCIPALLY THE ORGANS OF GENERATION. In one 


handsome octavo volume: cloth; $2 25. 

To the fulfilment of his task he has applied a wide 
and philosophical comprehension of the general and 
special pathology of the subject, one which his own ex- 
tended personal experience gives him a strong right to 
handle. A perusal of it cannot fail to interest the reader, 
who will find in it reports of many interesting cases and 
experiments, together with much suggestive philosoph- 
ical discussion—not to say quotations from the poets— 
an embellishment rarely, we believe, accorded this par- 
ticular subject.—London Practitioner, March, 1876. 


The work is valuable, as it treats quite fully of sub- 
jects which are not dwelt upon in the systematic works 


. 


(Now Ready.) is 

_of other Engtish authors of the present day, as the inoc- 
_ulability of syphilitic blood; the conditions under which 
_ the secretions of primary and secondary syphilitic man- 
ifestations may be inoculated naturally or artificially; 
the morbid processes produced by such inoculation; the 


modifications of these processes in patients previously 


syphilitic; primary and secondary syphilitic diseases of — 


'the mucous membranes and their liability to commu- 
nicate constitutional syphilis, ete. The book is full of 
| clinical materia! illustrating these topics, original or 
| quoted.— Archives of Dermatology, April, 1876. 


DIPHTHERIA: its Nature and Treat nent, with an 
account of the History of its Prevalence in vari- 
ous Countries. By D. D. Siang, M.D. ‘Second and 
revised edition. In one neat royal 12mo, volume, 
cloth, $1 25. 


LECTURES ON THE STUDY OF FEVER. By A. 
Hopson, M.D., M.R.1.A®, Physician to the Meath 
Hospital. In one vol. 8vo., cloth, $2 50. 


A TREATISE ON FEVER. By cant Lyons, — 
KCC. ‘In one octavo volume of 362 pages, cloth, — 


$2 25, - 


CLINICAL OBSERVATIONS ON FUNCTIONAL. 


NERVOUS DISORDERS BvC. HANDFIELD JONEs, 


M.D., Physician to St. Mary’s Hospital, &c. See- q 
In one handsome octavo — 


ond American Edition. 
volume of 348 pages, cloth, $3 25. 
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UMSTEAD (FREEMAN J.), M.D.., 
Professor of Venereal Diseases at the Col. of Phys. and Surg., New York, &c. 


THE PATHOLOGY AND TREATMENT OF VENEREAL DIS- 


EASES. Including the results of recent investigations upon the subject. Third edition, 
revised and enlarged, with illustrations. In one large and handsome octavo volume of 
over 700 pages, cloth, $5 00; leather, $6 00. 

In preparing this standard work again for the press, the author has subjected it to a very 
thorough revision. Many portions have been rewritten, and much new matter added, in order to 
bring it completely on a level with the most advanced condition of syphilography, but by careful 
compression of the text of previous editions, the work has been increased by only sixty-four pages. 
The labor thus bestowed upon it, it is hoped, will insure for it a continuance of its position as a 


complete and trustworthy guide for the practitioner. 


Itis the most complete book with which we are ac- 
quainted in the language. The latest views of the 
best authorities are put forward, and the information 
is well arranged—a great point for the student, and 
still more forthe practitioner. The subjects of vis- 
ceral syphilis, syphilitic affections of the eyes, and 
the treatment ofsyphiiis by repeated inoculations, are 
very fully discussed.—London Lance, Jan. 7, 1871. 


Dr. Bumstead’s work is already so universally 
known as the best treatise in the English language on 
venereal diseases, that it may seem almost superfiu- 
ous to say more of it than that a new edition has been 
issued. But the author’s industry has rendered this 
new edition virtually a new work, and 80 merits as 


much special commendation as if its predecessors had 
not been published. As a thoroughly practical book 
on a class of diseases which form a large share of 
nearly every physician’s practice, the volume before 
us is by far the best of which we have knowledge.— 
N. Y. Medical Gazette, Jan. 28, 1871. 


It is rare in the history of medicine to find any one . 
book which contains all that a practitioner needs to 
know; while the possessor of ‘‘Bumstead on Vene- 
real’’ has no occasion to look outside of its covers for 
anything practical connected with the diagnosis, his- 
tory, or treatment of these affections.—N. Y. Medical 
Journal, March, 1871. 


ULLERIER (A.), and 


Surgeon to the Hépital du Midi. 


B UMSTHAD 


(FREEMAN J.), 


Professor of Venereal Diseases in the College of 
Physicians and Surgeons, N. Y. 


AN ATLAS OF VENEREAL DISEASES. Translated and Edited by 


Freeman J. BuMSTEAD. 


In cne large imperial 4to. volume of 328 pages, double-columns, 


with 26 plates, containing about 150 figures, beautifully colored, many of them the size of 


life; strongly bound in cloth, $17 00; also, 


per part. 


in five parts, stout wrappers for mailing, at $3 


Anticipating a very large sale for this work, it is offered at the very low price of Ture Don- 
LARS a Part, thus placing it within the reach of all who are interested in this department of prac- 


tice. 
A specimen of the plates and text.sent. 


We wish for once that our province was not restrict- 
ed to methods of treatment, that we might say some- 
Ching of the exquisite colored plates in this volume. 
=—-London Practitioner, May, 1869. 


As a whole, it teaches all that can be taught by 
means of plates and print.—London Lancet, March 
13, 1869. , 


Superior to anything of the kind ever before issued 
on this continent.—Canada Med. Journal, March,.’69, 


The practitioner who desires to understand this 
branch of medicine thoroughly should obtain this, 
the most complete and best work ever published.— 
Dominion Med. Journal, May, 1869. 


This is a work of master hands on both sides. M. 
Cullerier is scarcely second to, we think we may truly 
gay is a peer of the illustrious and venerable Ricord, 
While in this country we do not hesitate to say that 
Dr. Bumstead, as an authority, is without a rival 
Assuring our readers that these illustrations tell the 
whole history of venereal disease, from its inception 
to its end, we do not know a single medical work, 


Gentlemen desiring early impressions of the plates would do well to order it without delay. 
se by mail, on receipt of 25 cents. 


which forits kind is more necessary for them to have. 
—COalifornia Med. Gazette, March, 1869. 


The most splendidly illustrated work in the lan- 
guage, and in our opinion far more useful than the 
French original.—Am. Journ. Med. Sciences, Jan.’69. 


The fifth and concluding number of this magnificent 
work has reached us, and we have no hesitation in 
saying that its illustrations surpass those of previous 
numbers.—Boston Med, and Surg. Journal, Jan. 14, 
1869. 


Other writers besides M. Cullerier have given us a 
good account of the diseases of which he treats, but 
no one has furnished us with such a complete series 
of illustrations of the venereal diseases. There is, 
however, an additional interest and value possessed 
by the volume before us; foritis an American reprint 
and translation of M. Cullerier’s work, with inci- 
dental remarks by one of the most eminent American 
syphilographers, Mr. Bumstead.— Brit. and For. 
Medico-Chir. Review, July, 1869. 


per (BERKELEY), 


Surgeon to the Lock Hospital, London. 


ON SYPHILIS AND LOCAL CONTAGIOUS DISORDERS. In 


Bringing, as it does, the entire literature of the dis- 
ease down to the present day, and giving with great 
ability the results of modern research, it is in every 
tespect a most desirable work, and one which should 
find a place in the library of every surgeon.—Cali- 
ornia Meg. Gazette, June, 1869. 


Consid g the scope of the book and the careful 
attention to the manifold aspects and details of its 
subject, itis wonderfully concise. Alilthese qualities 
render it an especially valuable book to the beginner, 


| 
one handsome octavo volume; cloth, $3 25. 


to whom we would most earnestly recommend its 
study; while it is no less useful to the practitioner.— 
St. Louis Med. and Surg. Journal, May, 1869. 


The most convenient and ready book of reference 
we have met with.—WN. Y. Med. Record, May 1, 1869. 


Most admirably arranged for both student and prac- 
titioner, no other work on the subject equals it; it is 
more simple, more easily studied.—Buffalo Med. and 
Surg. Journal, March, 1869. 


ZEISSL (H.), MD. 


octavo Volume, with illustrations. 


“A COMPLETE TREATISE ON VENEREAL DISEASES. Trans- 
lated from the Second Enlarged German Edition, by Frepgeric R. Stureis,M.D In one 
(Preparing .) 
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Hunry C. Lna’s PusiicaTions—( Diseases of the Skin). 


(POX (LILBURY). 


EPITOME OF SKIN DISEASES. 


(Preparing.) 


In one handsome vol. 18mo. 


WILSON (ERASMUS), F.R.S. 


ON DISEASES OF THE SKIN. With Illustrations on wood. Sev- 


enth American, from the sixth and enlarged English edition. In onelarge octavo volume 


of over 800 pages, $5. 


4A SERIES OF PLATES ILLUSTRATING “WILSON ON DIS8- 
EASES OF THE SKIN;” consisting of twenty beautifully executed plates, of which thir- 
teen are exquisitely colored, presenting the Normal Anatomy and Pathology of the Skin, 
and embracing accurate representations of about one hundred varieties of disease, mosi of 


them the size of nature. 


No one treating skin diseases should be without 
a copy of this standard work.— Canada Lancet. 


We can safely recommend it to the profession at 
the best work on the subject now in existence ir 
the English language.—Medical Times and Guzette 

Mr. Wilson’s volume is an excellent digest of the 
actual amount of knowledge of cutaneous diseases. 
it includes almost every fact or opinion ofimportance 
connected with the anatomy and pathology of the 
skin.—British and Foreign Medical Review. 


Such a work as the one before us isa most capital 


Y THE SAME AUTHOR. 


Price, in extra cloth, $5 50. 
Also, the Text and Plates, bound in one handsome volume. 


Cloth, $10. 


and acceptable help. Mr. Wilson has long been held 
as high authority in this department of medicine, and 
his book on diseases of the skin has long been re- 
zarded as one’of the best text-books extant on the 
subject. The present edition is carefully prepared, 
and brought up in its revision tothe present time. In 
shis edition we have alsoincluded the beautiful series 
of plates illustrative of the text, and in the last edi- 
tion published separately. There are twenty of these 
plates, nearly all of them colored to nature, and ex- 
hibiting with great fidelity the various groups of 
diseases.—Cineinnatt Lancet. ‘ 


THE STUDENT’S BOOK OF CUTANEOUS MEDICINE and Dis- 


EASES OF THE SKIN. In one very handsome royal 12mo. volume. $3 50. 


NELIGAN (J. MOORE), M.D., M.R.I.A. 


ATLAS OF CUTANEOUS DISEASES. 


volume, with exquisitely colored plates, 
disease. Cloth, $5 50. 

The diagnosis of eruptive disease, however, under 
all circumstances, is very difficult. Nevertheless, 
Dr. Neligan has certainly, ‘‘as far as possible,’’ given 
a faithful and accurate representation of this class of 
diseases, and there can be no doubt that these plates 
will be of great use to the student and practitionerin 
drawing a diagnosis as to the class, order, and species 


In one beautiful quarto 


&c., presenting about one hundred varieties of 


to whig the particular case may belong. While 
looking™over the ‘‘Atlas’’ we have been induced t o 
ixamine also the ‘‘Practical Treatise.” and we are 
inclined to consider it a very superior Worx, com- 
bining accurate verbal description with sound views 
of the pathology and treatment of eruptive diseases. 
—Glasgow Med. Journal. 


ILLIER (THOMAS), M.D., 


Physician to the Skin Department of University College Hospital, &e. 


HAND-BOOK OF SKIN DISEASKHS, for Students and Practitioners. 


Second American Edition. 
Cloth, $2 25. 


We can conscientiously recommend it to the stu- 
dent; the style is clear and pleasant to read, the 
maiter is good, and the descriptions of disease, with 
the modes of treatment recommended, are frequently 
illustrated with well-recorded cases.—London Med. 
Times and Gazette, April 1, 1865. 


In one royal 12mo. volume of 358 pp. With Illustrations. 


It is a concise, plain, practical treatise on the vari- 


ous diseases of the skin; just such a work, indeed, 
as was much needed, both by medical students and 
practitioners. — Chicage Medical Examiner, May, 
1865. f 


ANDERSON (McCALL), MD. 


Physician to the Dispensary for Skin Diseases, Glasgow, &e. 


ON THE TREATMENT OF DISEASES OF THE SKIN. With an 


Analysis of Eleven Thousand Consecutive Cases. In one vol. 8vo. $1. (Lately Published.) 


QMITH (EUSTACE), M. D., 


Physician to the Northwest London Free Dispensary for Sick Children. 


A PRACTICAL TREATISE ON THE WASTING DISEASES OF 


INFANCY AND CHILDHOOD. Second American, from the second revised and | 
In one handsome octavo volume, cloth, $2 50. 


English edition. 

This is in every way an admirable book. The 
modest title which the author has chosen for it scarce- 
ly conveys an adequate idea of the many subjects 
upon whichit treats. Wasting is so constant an at- 
tendant upon the maladies of childhood, that a trea- 
tise upon the wasting diseases of children must neces 
sarily embrace the consideration of many affections 
of which itisasymptom ; and this is excellently well 
tone by Dr. Smith. The book might fairly be de- 


arged 
(Lately Issie: j 
scribed as a practical handbook of the common dis 
eases of children, so numerous are the affections con- 
sidered either collaterally or directly. We are 
acquainted with no safer guide to the treatment of 
children’s diseases, and few works give the insight 
into the physiological and other peculiarities of chil- 
dren that Dr. Smith’s book does.—Brit. Med, Journ., 
April 8, 1871. 


Ses 
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MITH (J. LE WIS), M. D., 
a Professor of Morbid Anatomy in the Bellevue Hospital Med. College, N. Y. 


A COMPLETE PRACTICAL TREATISE ON THE DISEASES OF 


CHILDREN. Third Edition, revised and enlarged. In one handsome octave volume 
of 726 pages. Cloth, $5; leather, $6. (Now Ready.) 


The eminent success which this work has achieved has encouraged the author, in preparing 
this third edition, to render it even more worthy than heretofore of the favor of the profession. 
It has been thoroughly revised, and very considerable additions have been made throughout. 
To accommodate these the volume-has been printed in a smaller type, so as to prevent any 
notable increase in its size, and it is presented in the hope that it may attain the position of 
the American text-book on this important department of medical science. 


This work took a stand as an authority from its first | edition will confirm and add to its reputation. Having 
appearance, and every one interested in studying the | been brought up to the present mark in the rapid ad- 
diseases of which it treats is desirous of knowing what | vance of medical science, it is the best work in our 
improvements are apparent in the successive editions. | language, on its range of topics, for the American prac 
The principal additions to which we refer, and which | titioner.—Pacific Med. and Surg. Journ., Feb. 1876. 
will be the distinguishing features of the third edition, Dr. Smith’s Diseases of Children is certainly the most 
are chapters on diphtheria, cerebro-spinal meningitis, | ys}yable work on the subjects treated that the practi- 
and rétheln. The former disease is considered much | toner can provide himself with. It is fully abreast 
more in detail than formerly, and a great amount of | with every advance: it should be in the hands of prac- 
very practical information is added, and altogether it is | titioners generally, while, because of the conciseness 
one of the most comprehensive and one of the best writ- | and clearness of style of the writing of the author, every 
ten chapters of the subject we have thus far read. His | professor of diseases of children, if he has not already 
description of cerebrospinal meningitis. founded also | gone so. should adopt this as his text-book.— Va. Medical 
for the most part on personal experience. is admirably Monthly, Feb. 1876. 

Pe ae orstive —-The Med. Record, Feb. 19, 1876. The third edition of this really valuable work is now 


In presenting this deservedly popular treatise for the | pefore us, With a hundred pages of additional matter, 
third time to the profession, Dr. Smith has given it a an altered size of page, new illustrations, and new type. 
careful preparation, which will make it of decided su- | Of the diseases treated of for the first® time, we notice 
periority to either of the former editions. The position | y4theln and cerebro-spinal fever, which lately prevailed. 
of the author, as physician and consultant to several | ;, epidemic form in some parts of the country. The 
Jarge children’s hospitals in New York city, bas fur- | apticle upon diphtheria, containing the latest develop- 
nished him with constant occasions to put his treatment | jents in the pathology and treatment of that dread dis- 
to the test, and his work has at once that practical and ease, which go lately ravaged our country, is peculiarly 
thoughtful tone which is a marked characteristic of the interesting to every practitioner. We gladly welcome 
best productions of the American medical press.—Med. | this standard work. and cheerfully recommend it to our 
and Surg. Reporter, Feb. 1876. readers as the best on this subject in the English lan- 

The former editions of this book have given it the | guage— Nashville Journal of Med. and Surgery, March, 
highest rank among works of its class, and the present | 1876. 


CONDIB (D. FRANCIS), YM D.- ; 
A PRACTICAL TREATISE ON THE DISEASES OF CHILDREN. 


Sixth edition, revised and augmented. In one large octavo volume of nearly 800 closely- 
printed pages, cloth, $5 25; leather, $6 25. 

The present edition, which is the sixth, is fully up] teachers. Asa whole, however, the work is the best 
+o the timesin the discussion of all those pointsin the | American one that we have, and inits special adapta- 
pathology and treatment of infantile diseases whick | tion to American practitioners it certainly has no 
have been brought forward by the Germanand French | equal. — New York Med. Record, March 291868. 


HST (CHARLES), M.D., 
Physician to the Hospital for Sick Children, &ce. ? 


LECTURES ON THE DISEASES OF INFANCY AND CHILD. 


HOOD. Fifth American from the sixth revised and enlarged English edition. In one large 
and handsome octavo volume of 678 pages. Cloth, $4 50; leather, $5 50. (Just Issued.) 


The continued demand for this work on both sides of the Atlantic, and its translation into Ger- 
man, French, Italian, Danish, Dutch, and Russian, show that it fills satisfactorily a want exten- 
sively felt by the profession. There is probably no man living who can speak with the authority 
derived from amore extended experience than Dr. West, and his work now presents the results’of 
nearly 2000 recorded cases, and 600 post-mortem examinations selected from among nearly 40,000 
cases which have passed under his care. In the preparation of the present edition he has omitted 
much that appeared of minor importance, in order to find room for the introduction of additiona 
matter, and the volume, while thoroughly revised, is therefore not increased materially in size. 

Of allthe English writers on the diseases of chil-| living authorities in the difficult department of medi- 
dren, there is no one s0 entirely satisfactory to us as | cal science in which he is most widely known.— 
Dr. West. For years we have held his opinion as | Boston Med. and Surg. Journal. 
judicial, and have regarded him as one of the highest 


BY THE SAME AUTHOR. (Lately Issued.) 


ON SOME DISORDERS OF THE NERVOUS SYSTEM IN CHILD- 


HOOD; being the Lumleian Lectures delivered at the Royal College of Physicians of Lon- 
don, in March, 1871. In one volume, small 12mo., cloth, $1 00. 


DEWEES ON THE PHYSICAL AND MEDICAL TREATMENT OF CHILDREN. Eleventh edition. 1 
vol. Evo. of 548 pages. Cloth, 82 80. 


22 ' Henry C. Lea’s Pusiications—( Diseases of Women). 


"HOMAS (T. GAILLARD), M.D., 
Professor of Obstetrics, &c., in the College of Physicians and Surgeons, N. Y., &e. 


A PRACTICAL TREATISE ON THE DISEASES OF WOMEN. Fourth 


edition, enlarged and thoroughly revised. In one large and handsome octavo volume of 
800 pages, with 191 illustrations. Cloth, $5 00; leather, $6 00. (Just Isswed.) 


The author has taken advantage of the opportunity afforded by the call for another edition of 
this work to render it worthy a continuance of the very remarkable favor with which it has been 
received. Hvery portion has been subjected to a conscientiéus revision, and no labor has been 
spared to make it a complete treatise on the most advanced condition of its important subject. 


A work which has reached a fourth edition, and | sion would remark that, as a teacher of gynecology, 
that, too, in the short space of five years, has achieved | both didactic and clinical, Prof. Thomas has certainly 
a reputation which places it almost beyond the reach | taken the lead far ahead of his confréres, and as an 
of criticism, and the favorable opinions which we have | author he certainly has met with unusual and mer- 
already expressed of the former editions seem to re- | ited success.—Am. Journ. of Obstetrics, Nov. 1874, 
quire that we should do little more than announce This volume of Prof. Thomas in its revised form 
this new issue. We cannot refrain from saying that, | i, classical, without being pedantic, full in the details 
as a practical work, this is second to none in the Eng- | o¢ anatomy and pathology, without ponderous 
lish, oF indeod, im any other language, ‘The arranse- | trausietion of pages of Germen literature, describes 
which the subject of the differential diagnosis of prvialy arth Cs worutine and gece waaite 
several of the diseases is handled, leave nothing to be | ; i t ai 4 stify- 
desired by the practitioner who wants a thoroughly tagiie Wish vocues ae Sie antoent hat ae 
eee ere one se whieh he: ean, Sefer. an diMewlt |) ing, te held by the profession.—Am. Supplement,~* 
cases of doubtful diagnosis with the certainty of gain- Obetet: Tou. ee Tage 
ing light and instruction. Dr. Thomas is a man with a i ‘ nee : {3 
very clear head and decided views. and there seems to Professor Thomas fairly took the Profession of the 
be nothing which he so much dislikes as hazy notions | United States by storm when his book first made its 
of diagnosis and blind routine and unreasonable thera- | @Ppearance early in 1868. Its reception was simply 
peutics. The student who will thoroughly study this | enthusiastic, notwithstanding a few adverse criti- 

cisms from our transatlantic brethren, the first large 


book and test its principles by clinical observation, will . : age 
certainly not be guilty of these faults.— London Lancet, edition was rapidly exhausted, and in six months a 
Feb. 13, 1875. second one was issued, and in two years a third one 


ais f was announced and published, and we are now pro- 
The latest edition of this well-known text-book | 15-04 the fourth. The popularity of this work was 
retains the essential characters which rendered the | 15: enhemeral, and its success was unprecedented in 
earliest so deservedly popular It is still pre-emi- thé anaals or ‘Aineeloen medical literature. Six years 
nently @ practical manual, intended to convey to |i, 4 jong period in medical scientific researen, BRt 
studentsin a clear and forcible manner a sufficiently Thomas’s work on “ Diseases of Women’) te atl ane 
complete outline of gynecology. In a word, we | leading native production of the United States. The 
should Bay that any one who intended to make a | order, the matter, the absence of theoretical disputa- 
special study of gynecology could hardly do better | tiveness, the fairness of statement, and the elegance 
than to begin with a minute perusal of this book, and | o¢ diction, preserved throughout the entire range of 
that avy one who intended to keep gynecology sub- | the book, indicate that Professor Thomas did not 
{ 


ordinate to general practice, should hardly tail to | overestimate his powers when he conceived the idea 

a on hand for future reference.—N. Y. Med. | ang executed the work of producing a new treatise 
ourn., Jan, 1375, upon diseases of women.—PROF, PALLEN, in Lowis- 
Reluctantly we are obliged to close this unsatis- | ville Med. Journal, Sept. 1874. 

factory notice of so excellent a work, and in conelu- 


BARNES (ROBERT), UW. D., F. R.C. Fos 
OSktetric Physician to St. Thomas’s Hospital, &e. 


A CLINICAL EXPOSITION OF THE MEDICAL AND SURGI- 
CAL DISEASES OF WOMEN. Inone handsome octavo volume of about 800 pages, with 
169 illustrations. Cloth, $5 00; leather, $6 00. (Just Issued.) 


Dr. Barnes is not only a practitioner of exception- ; sion with which his name has so long been honorably 
ally large opportunities, which he has used well, but | connected. To attempt, however, an exhaustive an- 
he has kept himself informed of what has been said | alysis of so voluminous a treatise would carry us far 
and done by others; and he has in the present vol- | beyond all reasonable bounds. — Glasgow Med. 
ume judiciously used this knowledge. We can | Journ., July, 1874. 
strongly recommend Dr. Barnes’s work to the gyne- Embod yi 
she se tay ae ying thelong experience and personal obser- 

nel UL er ge Ai practitioner.—W. Y. Med. Ree- | vation of one of the greatest of living teachers in dis- 

, mt : eases of women, it seems pervaded by the presence 

We can only repeat that, as a thoroughly sound, of the author, who speaks directly to the reader, and 
practical, clinical treatise, we know of no English | Peaks, too, as one having authority. And yet, not- 
work which can compare to this of Dr. Barnes. To | Withstanding this distinct personality, there is noth- 
the so-called specialist, as wellas to the general prac- | (Ng narrow as to time, place, or individuals, in the 
titioner, it will prove a most useful guide.—Londvun | Views presented, andin the instructions given; Dr. | 
Lancet, Jan. 10, 1874. Barnes has been an attentive student, not only of Eu- F 

ropean, but also of American literature, pertaining to 
_ Inconclusion, we must express ourconviction that, | diseases of females, and enriched\his own experience : 
in view of the wide range of subjects compressed | by treasures thence gathered; he seems as familiar, / 
into a single volume, this book is admirable for the | for example, with the writings of Sims, Emmet, Tho- 
conciseness and clearness with which practical | mas, and Peaslee, as if these epiinent men were his ; 
points are treated, and evidently froma large expe- | countrymen and colleagues, and gives them a credit 
rience. For students, and, indeed, for a good many | which must be gratifying to every American physi- 
of og who Ve want of time cannot, or for want of | cian.—Am. Journ. Med. Sci., April, 1874. Lo 
inclination will not, be students, it is a safe and sat- Ua . at 
istactory guide, and'no one whoattempts to treat the | g,uuroughout the whole book itis Impossible nok to 
diseases peculiar to women can afford to be without : P ‘ ie : ; 

: : : ( ly, and fearlessly performed histask. He goes direct 
it. The volume is profusely illustrated ; many of the F F ‘ 

: ; , to the point, and does not loiter on the way to gossip 
cuts are new to gynecological literature, and most of or quarrel with other authors. Dr. Barnes’s book 
them are essential adjuncts to the text.—Boston ‘at i. 1 RAT: hie Sena d will 
Med. and Surg. Journ., April 17, 1874. 44 rey Seah te gn SW Miog A ae 

sree ee everywhere be admired for its comprehensiveness, 

Dr. Barnes’s present work is a magnificent contri- | honesty of purpose, and ability.— The Obstet. Journ. 
bution to the literature of that branch of the profes- | of Great Britain and Ireland, March, 1874. 
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FJODGE (HUGH L.), M.D., 


Emeritus Professor of Obstetrics, &c., in the University of Pennsylvania. 


ON DISEASES PECULIAR TO WOMEYN;; including Displacements 


of the Uterus. 


With original illustrations. 


Second edition, revised and enlarged. In 


one beautifully printed octavo volume of 531 pages, cloth, $4 50. 


‘ From Pror. W. H. ByForp, of the Rush Medical 
College, Chicago. 


The book bears the impress of a master hand, and 
must, as its predecessor, prove acceptable to the pro- 
fession. In diseases of women Dr. Hodge has estab- 
lished a school of treatment that has become world- 
wide in fame. 


Professor Hodge’s work is truly an original one 
‘rom beginning to end, consequently no one can pe- 
ruse its pages without learning something new. As 8 


contribution to the study of women’s diseases, it is of 
great value, and is abundantly able to stand on its 


own inerits.—N. Y. Medical Record, Sept. 15, 1868. 


WEST (CHARLES), M.D. 


LECTURES ON THE DISEASES OF WOMEN. Third American, 


from the Third London edition. In one neat octavo volume of about 550 pages, cloth, 


$3 75; leather, $4 75. 


As a writer, Dr. West stands, in our opinion, se- 
cond only to Watson, the ‘‘Macaulay of Medicine ;’’ 
he possesses that happy faculty of clothing instruc- 
tion in easy garments; combining pleasure with 
profit, he leads his pupils, in spite of the ancient pro- 


verb, along a royal road to learning. His work is one | 


seeking truth, and one that will convince the student _ 


that he has committed himself to a candid, safe, and 
valuable guide.—N. A.. Med.-Chirurg Review. 


We have to say of it, briefly and decidedly, that it 
is the best work on the subject in any language, and 


which will not satisfy the extreme on either side, but | that it stamps Dr. West as the facile princeps of 


{t is one that will please the great majority who are 


| British obstetric authors.—Edinburgh Med. Journal. 


DEWEES’S TREATISE ON THE DISEASES OF FE- 
MALES. Withillustrations. Eleventh Edition 
with the Author’s last improvementsand correc 
tions. In one octavo volume of 536 pages, wit} 
plates. cloth. 38 60. 


CHURCHILL ON THE PUERPERAL FEVER AND 


OTHER DISEASES PECULIAR TO WOMEN 1vol. 
8vo., pp. 450, cloth. $2 50. 


ASHWELL’S PRACTICAL TREATISE ON THE DIS- 
EASES PECULIAR TO WOMEN. Third American, 
from the Third and revised London edition. 1vol. 
8vo., pp. 528, cloth. $3 50. ' 

MEIGS ON THE NATURE, SIGNS, AND TREAT- | 
MENT OF CHILDBED FEVER. 1 vol. 8vo., pp. 
365, cloth. $2 00. 


PPANNER (THOMAS H.), M. D. 


ON THE SIGNS AND DISEASES OF PREGNANCY. 
from the Second and Enlarged English Editivn. 


First American 
With four colored plates andillustrations 


on wood. In one handsome octavo volume of about 500 pages, cloth, $4 25. 


With the immense variety of subjects treated of 
and the ground which they are made to cover, the im- 
possibility of giving an extended review of thistruly 
remarkable work must be apparent. We have nota 
single fault to find with it, and most heartily com- 
mend it to the careful study of every physician who 
would not only always be sure of his diagnosis of 


We recommend obstetrical students, young and 
old, to have this volumein theircollections. Itcon- 
tains not only a fair statement of the signs, symptoms, 
and diseases of pregnancy, but comprises in addition 
much interesting relative matter that is not to be 
found in any other work that we can name.—Edin- 
burgh Med. Journal, Jan. 1868. 


PRE OBSTETRICAL JOURNAL. 


(Free of postage for 1876.) 


THE OBSTETRICAL JOURNAL of Great Britain and Ireland; 


Including MipwireEry, and the Diseases or WoMEN AND INFANTS. 
Supplement, edited by J. V. Ineuam, M.D. 


With an American 
A monthly of about 80 octavo pages, 


very handsomely printed. Subscription, Five Dollars per annum. Single Numbers, 50 


cents each. 


Commencing with April, 1873, the Obstetrical Journal consists of Original Papers by Brit- 


ish and Foreign Contributors; Transactions of the Obstetrical Societies in England and abroad ; 
Reports of Hospital Practice; Reviews and Bibliographical Notices; Articles and Notes, Edito- 
rial, Historical, Forensic, and Miscellaneous; Selections from Journals; Correspondence, &e. 
Collecting together the vast amount of material daily accumulating in this important and ra- 
pidly improving department of medical science, the value of the information which it pre- 
sents to the subscriber may be estimated from the character of the gentlemen who have already 
promised their support, including such names as those of Drs. ArrHiLL, RoBERT BARNES, HENRY 
Bennet, ToomAs CHAMBERS, FLEETWOOD CHURCHILL, Matraews DuNncAN, GRAILY Hewitt, 
Braxton Hicks, ALFRED MEApows, W. Leisnman, ALEX. Simpson, TYLER SMITH, EpWARD J. 
Tint, SpeNcER WELLS, &c. &c. ; in short, the representative men of British Obstetrics and Gynew- 
cology. , 

In order to render the OssteTRIcAL JournaL fully adequate to the wants of the American 
profession, each number contains a Supplement devoted to the advances made in Obstetrics and 
Gynacology on this side of the Atlantic. This portion of the Journal is under the editorial 
charge of Dr. J. V. IneHam, to whom editorial communications, exchanges, books for re- 
view, &c., may be addressed, to the care of the publisher. 


*,* Complete sets from the beginning can no longer be furnished, but subscriptions can com- 
mence with January, 1876, or with Vol. IV., April, 1876. 
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Hewry OC. Lea’s Pusrications-—( Midwifery). 


ODGE (HUGH L.), M.D., 


’ Emeritus Ptofessor of Midwifery, &c., in the University of Pennsylwania, &e. 


THE PRINCIPLES AND PRACTICE OF OBSTETRIOS. 


Tilus- 


trated with large lithographic plates containing one hundred and fifty-nine figures from 


original photographs, and with numerous wood-cuts. 


In one large and beautifully printed 


quarto volume of 550 double-columned pages, strongly bound in cloth, $14. 


The work of Dr. Hodge is something more than a 
simple presentation of his particular views in the de- 
partment of Obstetrics; it is something more than an 
ordinary treatise on midwifery ; it is, in fact, a cyclo- 
pedia of midwifery. He has aimed to embody in a 
single volume the whole science and art of Obstetrics. 
An elaborate text is combined with accurate and va- 
vied pictorial illustrations, so that no fact or principle 
is left unstated or unexplained.—Am. Med. Times, 
Sept. 3, 1864. 


It is very large, profusely and elegantly illustrated 


and is fitted to take its place near the works of great 


obstetricians. Of the American works on the subject 
itis decidedly the best.—Edinb. Med. Jour., Dec. '64. 

We have read Dr. Hodge’s book with great ples 
sure, and have much satisfaction in expressing our 
commendation of it asa whole. It is certainly highly 
instructive, and in the main, we believe, correct. The 
great attention which the author has devoted to the 
mechanism of parturition, taken along with the con- 
clusions at which he has arrived, point, we think, 
conclusively to the fact that, in Britain at least, the 
doctrines of Naegele have been too blindly received. 
--Glasgow Med. Journal, Oct. 1864. 


%*y Specimens of the plates and letter-press will be forwarded to any address, free by mail, 


on receipt of six cents in postage stamps. 


LAVFAIR (W.S.), M.D., F.R.C.P. 


Professor of Obstetric Medicine in King’s 


) 


f 
/ 


College, ete. ete. 


A TREATISE ON THE SCIENCE AND PRACTICE OF MIDWIFERY. 


In one handsome octavo volume of 576 pages, with 166 illustrations : 


ther, $5 00. . (Just Ready.) 


cloth, $4 00; lea- 


The distinguished reputation of the author is sufficient assurance that this volume will fully 
effect its object of presenting to the practitioner and student, within a moderate compass, a trust- 
worthy work of reference and text-book on obstetrics in its most modern aspect. 


We congratulate the profession and Dr. Playfair 
on the appearance of this most valuable work. We 
find his practical recommendations to be, on the 
whole,sound andsimple. The work is an excellent 
one. We need scarccty-say that we recommend it to 
practitioners, teachers, and students. It issecondary 
to no similar treatise in the language; superior to 
most.—Hdinburgh Med. Journ., July, 1876. 
| We have Leishman and Playfair—text-books of 
the best kind—and we may congratulate those who 
teach, those who practise, and those who are learn- 


ing the science and practice of obstetric medicine, 
that we possess two manuals which fairly represent 
the actual state of our knowledge, that may be gene- 
rally trusted for the information they contain, and 
for the judgment with which it is set forth. Both 
works are written with considerable ability. The 
style of Leishman is graceful, clear, orderly, and 
flowing. It is most pleasant reading. Dr. Playfair’s 
capacity for seizing a subjectand placingit in a clear 
light before the reader is conspicuous.—Brit. and 
For. Med.-Chir. Rev., July, 1876. 


WAYNE (JOSEPH GRIFFITHS) 


Physician-Accoucheur to the British General Hospital, &e. 


Hy gee 


OBSTETRIC APHORISMS FOR THE USE OF STUDENTS COM 


MENCING MIDWIFERY PRACTICE. 
London Edition, with Additions by E. R. 
neat 12mo. volume. Cloth, $1 25. 
*,* See p. 3 of this Catalogue for the terms 


Second American, from the Fifth and Revised 
Hourcains, M.D. With Illustrations. In one 


(Lately Issued.) 


on which this work is offered as a premium to 


subscribers to the ‘‘ AMERICAN JOURNAL OF THE MEDICAL SCIENCES.”’ 


It is really a capital little compendium of the sub- 
ject, and we recommend young practitioners to buy it 
and carry it with them when called to attend cases of 
labor. They can while away the otherwise tedious 
hours of waiting, and thoroughly fix in their memo- 


ries the most important practical suggestions it con- 
tains. The American editor has materially added by 
his notes and the concluding chapters to the com- 
oleteness and general value of the book.—Chicago 
Ued. Journal, Feb. 1870. 


INCKEL (F), 


Professor and Director of the Gynecological Clinic in the University of Rostock. 


A COMPLETE TREATISE ON 


MENT OF CHILDBED, for Students and Practitioners. 


THE PATHOLOGY AND TREHAT- 


Translated, with the consent of 


the author, from the Second German Edition, by Jamzs Reap Cuapwick, M.D. In one 


octavo volume. Cloth, $4 00. 
The subjects treated of in this volume, while 


(Now Ready.) 


of primary importance to the practitioner, are 


such as have heretofore not received, in systematic treatises, the detailed attention which they 
deserve. Occupying, as the work does, a middle ground between obstetrics and gynxcology, it 
is believed that it will fill an acknowledged want in medical literature, while the high reputation 
which it has acquired abroad and the minute details of treatment which it presents are an assur- 
ance that it will be considered here, as in Germany, a book of the highest authority for daily 


reference. 
with the existing state of science. 


We feel quite sure that the profession of this country 
will give this interesting and learned work a cordial 
welcome.— Cincinnati Med. News, June, 1876. 


In Germany this treatise is regarded as a standard 
authority in this branch of medicine, and as it con- 
tains the reeent advances in the pathology and treat- 
ment of diseases that pertain to the puerperal condition, 
will be gladly received by a large portion of the profes- 
sion in this country.—Cincinnati Lancet and Observer, 
June, 1876. 


This work was written, as the author tells us in his 


The additions furnished by the Author to the Translator render it fully on a level 


preface, to supply a want arising from the very brief 
consideration given to puerperal diseases by writers on 
Obstetrics, in which respect it seems the profession in 
his country is not different from ours, and to fill a blank 
left between the treatises upon the subject already in 
the field, and the present standpoint of science. The 
work has reached a second edition, and bears evidence 
throughout of careful study and practical experience. 
As its title implies, it is a manual rather than a treatise. 
—American Journal of Med. Sciences, April, 1871. 
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Henry C. Lea’s Pusnications—( Midwifery). 2 


Or 


[EISHMAN (WILLIAM), M.D., 


Regius Professor of Midwifery in the University of Glasgow, &e. 


A SYSTEM OF MIDWIFERY, INCLUDING THE DISEASES OF 


PREGNANCY AND THE PUERPERAL STATE. 


Second American, from the Second 


and Revised English Edition, with additions by Joun 8. Parry, M.D., Obstetrician to the 


Philadelphia Hospital, &c. 


pages, with about two hundred illustrations: cloth, $5; leather, $6. 


But the most valuable additions to the volume are 
those made by the American editor. One of the best tests 
of a man’s ability is for him to take a standard work in 
our profession, like this of Dr. Leishman, and materially 
improve it. Many a one, with more ambition than wis- 
dom, has attempted it with other books and failed. But 
Dr. Parry has succeeded most admirably. We know no 
obstetrical work that has anything better on the use of 
the forceps than that which Dr. Parry has given in this, 
and no work that has the rational and intelligent views 
upon lactation with which he has enriched this, Having 
used ‘* Leishman” for two years as a text-book for stu- 
dents, we can cordially commend it, and are quite satisfied 
to continue such use now.—Am. Practitioner, Mar. 1876, 


This new edition decidedly confirms the opinion which 
we expressed of the first edition of the work, in the May, 
1874, number of this Journal, that this is “the best 
modern work on the subject in the English language.” 
The excellent practical notes contributed by Dr. Parry 
refer principally to the use of the forceps, lactation, and 
the puerperal diseases, and are intended to increase the 
usefulness of the work in this country. An entirely new 
chapter on diphtheria of puerperal wounds has been 
added (Dr. P. has had unusual experience in this form 
of puerperal fever), and also a number of illustrations 
of the principal obstetrical instruments in use in Ame- 
rica. We have no hesitation in saying that the work, in 


In one large and very handsome octavo volume of over 700 


(Now Ready ) 


its present shape, is a great improvement on its prede- 
cessor, and in recommending it as the one obstetrical 
text-book which we should advise every English speak- 
ing practitioner and student to buy.—American Jour- 
nal of Obstetrics, Feb. 1876. 


Perhaps the most useful one the student can procure. 
Some important additions have been made by the editor, 
in order to adapt the work to the profession in this coun- 
try, and some new illustrations have been introduced, 
to represent the obstetrical instruments generally em- 
ployed in American practice. In its present form, it is 
an exceedingly valuable book for both the student and 
practitioner.—New York Med. Journal, Jan. 1876. 


In about two years after the issue of this excellent 
treatise a second edition has been called for. We regard 
the treatise as thoroughly sound and practical, and one 
which may with confidence be consulted in any emer- 
gency.— The London Lancet, Dec. 11, 1876. ‘ 


The appearance of a second edition of this System is 
the fulfilment of the prophecy which we made in a 
former review, that the book was destined to “become a 
favorite.” The additions by Dr. Parry are usually not 
abundant, but certain places which are pointed out-as 
the weak part of Dr. Leishman’s handicraft have been 
greatly strengthened by abundant and very judicious 
addenda,—Philad. Med. Times, Dec. 25, 1875. 


PAUSBOTHAM (FRANCIS H.), M.D. 


THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI- 
CINE AND SURGERY, in reference to the Process of Parturition. A new and enlarged 
edition, thoroughly revised, by the author. With additions by W. V. Kzartine, M.D., 
Professor of Obstetrics, &c., in the Jefferson Medical College, Philadelphia. In one large 
and handsome imperial octavo volume of 650 pages, strongly bound in leather, with raised 


bands; with sixty-four beautiful plates, and numerous wood-cuts in the text, containing in 


all nearly 200 large and beautiful figures. 


$7 00. 


(CJAUR CHILL (FLEETWOOD), M.D., M.R.TA. 
ON THE THEORY AND PRACTICE OF MIDWIFERY. A new 


American from the fourth revised and enlarged London edition. 


With notes and additions 


by D. Francis Conpiz, M. D., author of a ‘‘ Practical Treatise on the Diseases of Chil- 


dren,’’ &c. 
volume of nearly 700 large pages. 


With one hundred and ninety-four illustrations. 
Cloth, $4 00; leather, $5 00. 


In one very handsome octavo 


ARRY (JOHN S8.), M.D., 


Obstetrician to the Philadelphia Hospital, Vice-Prest. of the Obstet. Srciety of Philadelphia. 


EXTRA-UTERINE 
Cloth, $250. (Now Ready.) 


It is with genuine satisfaction, therefore, that we read 
the work before us, which is far in advance of any mo- 
nograph upon the subject in the English language, and 
exceeding very much, in the number of cases upon 
which it is based, we believe, any work of the kind ever 
published. The author has given great care and study 
to the work, and has handled his statistics with judg- 
ment; so that, whatever was to be gained from them, 
he has gained and added to our knowledge on the sub- 
ject. We owe the author much for giving us a clear, 
readable book upon this topic. He has, so far as it is 
at present possible, removed the obscurity attending 
certain points of the subject. He has brought order 


PREGNANCY: 
DIAGNOSIS, PROGNOSIS, AND TREATMENT. 


ITS CLINICAL HISTORY, 


In one handsome octavo volume. 


out of something very like chaos.—Philadelphia Med. 
Times, Feb. 19, 1876. 

In this work Dr. Parry has added a most valuable 
contribution to obstetric literature, and one which meets 
a want long felt by those of the profession who have, 
ever been called upon to deal with this class of cases.— 
Boston Med. and Surg. Journ.. March 9, 1876. 


This work, being as near as possible a collection of the 
experiences of many persons, will afford a most useful 
guide, both in diagnosis and treatment, for this most 
interesting and fatal malady. We think it should bein 
the hands of all physicians practising midwifery.—Cin- 
cinnati Clinic, Feb. 5, 1876. 


s. 
MONTGOMERY’S EXPOSITION OF THE SIGNS 
AND SYMPTOMS OF PREGNANCY. With two 
exquisite colored plates, and numerous wood-cuts. 
In 1 vol. 8vo., of nearly 600 pp., cloth. $3 75. 


| RIGBY’S SYSTEM OF MIDWIFERY. With Notes 


and Additional Illustrations. Second American 
edition, One volume octavo, cloth, 422 pages. 
#2 50, 


26 Henry C. Lza’s Pusiications—( Surgery). 


ROSS (SAMUEL D.), M.D.,, : 
Professor of Surgery in the Jefferson Medical College of Philadelphta. 


A SYSTEM OF SURGERY: Pathological, Diagnostic, Therapeutic, 


and Operative. Illustrated by upwards of Fourteen Hundred Engravings. Fifth edition, 
carefully revised, and improved. In two large and beautifully printed imperial octavo vol- 

umes of about 2300 pages, strongly bound in leather, with raised bands, $15. (Jwst Isswed.) 

The continued favor, shown by the exhaustion of successive large editions of this great work, 
proves that it has successfully supplied a want felt by American practitioners and students. In the 
present revision no pains have been spared by the author to bring it in every respect fully up to 
the day. To effect this a large part of the work has been rewritten, and the whole enlarged by 
nearly one-fourth, notwithstanding which the price has been kept at its former very moderate 
rate. By the use of a close, though very legible type, an unusually large amount of matter is 
condensed in its pages, the two volumes containing as much as four or five ordinary octavos. 
This, combined with the most careful mechanical execution, and its very durable binding, renders 
it one of the cheapest works accessible to the profession. Every subject properly belonging to the 


domain of surgery is treated in detail, so that the student who possesses this work may be said to 


have in it a surgical library. 


We have now brought our task to a conclusion, and 
have seldom read a work with the practical value of 
which we have been moreimpressed. Every chapter is 
so concisely put together, that the busy practitioner, 
when in ditfliculty, can at once find the information he 
requires. His work, on the contrary,jis cosmopolitan, 
the surgery of the world being fully represented in it. 
The work, in fact, is so historically unprejudiced, and so 
eminently practical, that it is almost a faise compliment 
to say that we believe it,to be destined to occupy a fore- 
most place as a work of reference, whilea system of sur- 
gery like the present system of surgery is the practice of 
surgeons. The printing and binding of the work is un- 
exceptionable; indeed, it contrasts, in the latter re- 
spect, remarkably with English medical and surgical 
cloth-bound publications, which are generaily so wretch- 
edly stitched as to require re-binding beture they are 
any time in use.—Dub. Journ. of Med. Sci., March, 1874. 

Dr. Gross’s Surgery, a great work, has become still 
greater, both in size and merit, in its most recent form. 
"he difference in actual number of pages is not more than 
130, but, the size of the page having been increased to 
what we believe is technically termed * elephant,” there 
has been room for considerable additions, which, toge- 
ther with the alteratious, are improvements.—Lond. 
Lancet, Nov. 16, 1872. 


It combines, as perfectly as possible, the qualities of 
a text-book and work of reference. We think this last 
edition of Gross’s * Surgery,” will confirm his title of 


YY THE SAME AUTHOR. 


“ Primus inter Pares.” It is learned, scholar-like, me- 

thodical, precise, and exhaustive, We scarcely think 

any living man could write so complete and faultiess a 

treatise, or comprehend more solid, instructive matter, 

in the given number of pages. The labor must have 

been immense, and the work gives evidence of great, 
powers. of mind, and the highest order of intellectual 

discipline and methodical disposition, and arrangement 

of acquired knowledge and personal experience.—W. Y. 

Med Journ., Keb. 1873. 


As a whole, we regard the work as the representative 
“System of Surgery” in the English language.—Sv. 
Louis Medical and Surg. Journ., Oct. 1872. 


The two magnificent volumes before us afford a very 
complete view of the surgical knowledge of the day. 
Some years ago we had the pleasure of presenting the 
first edition of Grogs’s Surgery to the profession as a 
work of unrivalled excellence; and now we have the 
result of years of experience, labor, and study, all con- 
densed upon the great work before us. And to students 
or practitioners desirous of enriching their library with 
a treasure of reference, we can simply commend the 
purchase of these two volumes of immense research — 
Cincinnati Lancet and Observer, Sept. 1872. 


A complete system of surgery—not a mere text-book 
of operations, but a scientific account uf surgical theory 


and practice in all its departments.— Brit. and For. Med.- 
Chir, Rev., Jan. 1873. 


A PRACTICAL TREATISE ON THE DISEASES, INJURIES, 


and Malformations of the Urinary Bladder, the Prostate Gland, and the Urethra. 


Third 


Edition, thoroughly Revised and Condensed, by SamunL W. Gross, M.D., Surgeon to 


the Philadelphia Hospital. 


trations: cloth. (lVow Ready.) 


In one handsome octavo volume of 574 pages. with 170 illus- 


The editor has availed himself of the opportunity afforded by the call for a new edition of this 
work to thoroughly revise and render it in every respect worthy of its position as a standard au- 
thority. Being in great part rewritten, the opportunity has been taken to condense it as much 
as possible, so that it will be found reduced in size, while yet containing the latest views on the 


subjects discussed. 


B* THE SAME AUTHOR. 


A PRACTICAL TREATISE ON FOREIGN BODIES IN THE 


AIR-PASSAGHS. 


In 1 vol. 8vo., with illustrations, pp. 468, cloth, $2 75. 


OSSELIN (L.), 


Professor of Surgery in the Faculty of Medicine, Paris, ete. 


CLINICAL LECTURES ON SURGERY. Delivered at the Hospital 
of La Charité. Translated from the French by Lewis A. Stimson, M.D., Surgeon to the 


Presbyterian Hospital, New York. 
and Library for 1876 ) 


With illustrations. 


(Publishing in the Medical News 
* 


SUMMARY OF CONTENTS. 


Part I. SuRGIcAL DISEASES OF YourH—8 Lectures. 
Il. FRACTURES OF THE Limps—i$ Lectures. 
III. TRatMATIC OSTEITIS AND NECRUSIS—2 Lectures. 


Pax LV. TRaUmaTIC FEVER, SEPTICEMIA, &¢.—4 Lect 
V. DiskASES OF THE ARTICULATIONS— 7 Lectures. 
VI. PHLEGMON, ABSCESS, FISTULA—38 Lectures. _ 


Ti will be seen from this brief abstract of the contents that these Lectures treat of subjects which 


are of daily interest to the practitioner, while sfme of the 


attention which their importance deserves. 


hardly receive in the text-books the 


The very distinguished reputation of the author and 


the practical manner in which he has handled the topics before him are sufficient assurance that 
this work will be in every way satisfactory to the subscribers of the ‘‘Mrp1cAL News AND Li- 
BRARY,’’ and that it will in no sense detract from the character of the very valuable series of books 
which have occupied the Library Department of the ‘‘ News’? during the last thirty-three years. 
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_ASHHURST (JOHN, Jr.), M.D., 
Surgeon to the Episcopal Hospital, Philadelphia. 
THE PRINCIPLES AND PRACTICE OF SURGERY. In one 


' very large and handsome octavo volume of about 1000 pages, with nearly 550 illustrations, 


cloth, $6 50; leather, raised bands, $7 50. 


Its author has evidently tested the writings and 
experiences of the past and presentin the crucible 
of a careful, analytic, and honorable mind, and faith- 
fully endeavored to bring his work gip to the level of 
the highest standard of practical surgery. He is 
frank and definite, and gives us opinions, and gene- 
rally sound ones, instead of a mere résumé of the 
opinions of others. He isconservative, but not hide- 
bound by authority. His style is clear, elegant,and 
scholarly. The work is anadmirable text-book, and 
ausefulbook of reference Itis a credit to American 


(Lately Published.) 


professiona] literature, and one of the first ripe fruits 
of the soil fertilized by the blood of our late unhappy 
war.—N. Y. Med. Record, Feb. 1, 1872. 


It gives us great pleasure tocall the attention of the 
profession to thisexcellent work. Our knowledgeof 
its talented and accomplished author led us to expect 
from him a very valuable treatise upon subjects to 
which he has repeatedly given evidence of having pro- 
fitably devoted much time and labor, and wearein no 
way disappointed. Phila. Med. Times, Feb. 1, 1872. 


FFOLMES (TIMOTHY), u.D., 


Surgeon to St. George's Hospital, London. 


SURGERY, ITS PRINCIPLES 


some octavo volume of nearly 1000 pages, with 411 illustrations. 


(Now Ready.) 


We believe it to be by farthe best surgical text-book 
that we have, insomuch as it is the completest, and 
the one most thoroughly brought up to the knowledge 
of the present day. All who will give this book the 
careful perusal that it deserves and requires, whe- 
ther student or practitioner, will agree with us, that, 
from the happy way in which justice is done, both to 
the principles and practice of surgery, from the care 
with which its pages are brought up to modern date, 
from the respect which is paid all along to the opin- 
ions of others, it deserves to take the first place 
among the text-books on surgery. — British Med. 
Journ,, Dec. 25, 1875. 

This is a work which has been looked for on both 
sides of the Atlantic with much interest. Mr. Holmes 
is a surgeon of large and varied experience, and one 
of the best known, and perhaps the most brilliant 
writer upon surgical subjects in England. It is a 
book for students—and an admirable one—and for 


AND :-PRACTICEH. In one hand: 
Cloth, $6; leather, $7. 


the busy general practitioner. It will givea studen’ 
all the knowledge needed to pass a rigid examina- 
tion. The book fairly justifies the high expectations 
that were formed of it. Its style is clear and forcible, 
even brilliant at times, and the conciseness needed 
to bring it within its proper limits has not impaired 
Ne ae and: distinctness.—W. Y. Med. Record, April 
, 1876. 


It will be found a most excellent epitome af sur- 
gery by the general practitioner who has not the time 
to give attention to more minute and extended works, 
and to the medical student. In fact, we know of no 
one we can more cordially recommend. The author 
has succeeded well in giving a plain and practical 
account of each surgical injury and disease, and of 
the treatment which is most commonly advisable. 
It will no doubt become a popular work in the pro- 
fession, and especially as a text-book.—Cincinnati 
Med, News, April, 1806. 


THE PRINCIPLES AND PRACTICE OF SURGERY. 
By WiuuiAmM Pirris, F.R.S.E., Professor of Surgery 
in the University of Aberdeen. Edited by JoHNn 
NEILL, M.D., Professor of Surgery in the Penna. 


Medical College, Surgeon to the Pennsylvania Hos- 
pital, &c. Inone very handsome octavo volume of 
780 pages, with 316 illustrations, cloth, $3 75. 


SARGENT (FW), MD. 


ON BANDAGING AND OTHER OPERATIONS OF MINOR 
SURGERY. New edition, with an additionalchapter on Military Surgery. One handsome 
royal 12mo. volume, of nearly 400 pages, with 184 wood-cuts. Cloth, $1 78. 


[FAMILTON (FRANK H.), M.D., 


Professor of Fractures and Dislocations, &c., in Bellevue Hosp. Med. College, New York. 


A PRACTICAL TREATISE ON FRACTURES AND DISLOCA- 


TIONS. Fifth edition, revised and improved. 
of nearly 800 pages, with 344 illustrations. 


In one large and handsome octavo volume 


Cloth, $5 75; leather, $6 75. (Now Ready. 


This work is well known, abroad as weil as at home, as the highest authority on its important 


subject—an authority recognized in the courts as well as in the schools and in practice—and 
again manifested, not only by the demand for a fifth edition, but by arrangements now in pro- 
gress for the speedy appearance of a translation in Germany. The repeated revisions which the 
author has thus had the opportunity of making have enabled him to give the most careful consid- 
eration to every portion of the volume, and he has sedulously endeavored in the present issue, 
to perfect the work by the aid of his own enlarged experience and to incorporate in it whatever 
of value has been added in this department since the issue of the fourth edition. It will there- 
fore be found considerably improved in matter, while the most careful attention has been paid 
to the typographical execution, and the volume is presented to the profession in the confident 


hope that it will more than maintain its very distinguished reputation. 


of its teachings, but also by reason of the medico legal 
bearings of the cases of which it treats, and which have 
recently been the subject of useful papers by Dr. Hamil- 
ton and others, is sufficiently obvious to every one. The 
present volume seems to amply fill all the requisites. 
We can safely recommend it as the best of its kind in 
the English language, and not excelled in any other,— 
Journ. of Nervous and Mental Disease, Jan. 1876. 


There is no better work on the subject in existence 
than that of Dr. Hamilton. It should be in the posses- 
sion of every general practitioner and surgeon.— The 
Am. Journ. of Obstetrics, Keb. 1876. 

The value of a work like this to the practical physi- 
cian and surgeon can hardly be over-estimated, and the 
necessity of having such a book revised to the latest 
dates, not merely on account of the practical importance 


« 


u 
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RICHSEN (JOHN B.), 


Professor of Surgery in University College, London, ete. 


THE SCIENCE AND ART OF SURGERY; being a Treatise on Sur- 


gical Injuries, Diseases, and Operations. Revised by ‘a author from the Sixth and 
enlarged English Edition. Illustrated by over seven hundred engravings on wood. In 
two large and beautiful octavo volumes of over 1700 pages, cloth, $9 00; leather, $11 00. 
(Lately Issued.) 

Author's Preface to the New American Edition. 


On no former edition of this work has the author bestowed more pains to render it a complete and 
satisfactory exposition of British Surgery in its modern aspects. Every portion has been sedu- 
lously revised, and a large number of newillustrations have been introduced. In addition to the 
material thus added to the English edition, the author has furnished for the American edition such 
material as has accumulated since the passage of the sheets through the press in London, so that 
the work as now presented to the American profession, contains his latest views and experience. 

The increase in the size of the work has seemed to render necessary its division into two vol- 
umes. Great care has been exercised in its typographical execution, and it is confidently pre- 
sented as in every respect worthy to maintain the high reputation which has rendered it a stand- 
ard authority on this department of medical science. 


These are only a few of the points in which the | states in his preface, they are not confined toany one 
present edition of Mr. Erichsen’s work surpasses its portion, but are distributed generally through the 
predecessors. Throughout there is evidence of a | subjects of waich the work treats. Certainly one of 
laborious care and solicitude in seizing the passing | the most valuable sections of the book seems to us to 
knowledge of the day, which reflects the greatest | be that which treats of the diseases of the arteries 
credit on the author, and much enhances the value a and the operative proceedings which they necessitate 
of hiswork. Wecan ‘only admirethe industry which | In few text-books is so much carefully arranged in- 
has enabled Mr. Erichsen thus to succeed, amid the | formation collected.—London Med. Times and Gaz., 
distractions of active practice, in producing emphatic. | 


Oct. 26, 1872. 
ally THE book of reference and study for British prac- The entire work, complete, as th 
titioners of surgery.—London Laneet, Oct. 26, 1872. | ees ¥ : bevy teh English 


treatise on Surgery of our own time, is, we can assure 
Considerable changes have been made in this edi- our readers, equally welladapted for the most junior 
tion, and nearly a hundred new illustrations have | student, and, asa book of reference, for the advanced 
been added. Itis difficultin a small compass to poiut | pr actitioner. '—Dublin Quarterly Journal. 
out the alterations and additions; for, as the author | 
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SKEY’S OPERATIVE SURGERY. In 1 vol. 8vo 
cloth, of over 650 pages ; with about 100 wood-c ats. 
$3 24. 

COOPER’S LECTURES ON THE PRINCIPLES AND 
PRACTICE OF SURGERY. Ini vol. 8vo, cloth, 740 p. $2. 


-GIBSON’S INSTITUTES AND PRACTICE OF SUR- 
GERY. Eighth edition, improved and altered. With 
thirty-four plates. In two handsome octavo vol- 
umes, about 1000 pp., leather, raised bands. 86 50. 


PRINCIPLES OF SURGERY. By James Muer, M.D, | 


Late Professor of Surgery in the University of Edin- 
burgh, &c. Fourth American, from the Third and 
Kievised Edinburgh Edition. In one large and very 
beautiful volume of 700 pages, with two hundred and 
forty illustrations on wood: cloth, $3 75. 


THE PRACTICE OF SURGERY. By JAamres Miter, 
M.D. Fourth American, from the last Edinburgh 
Edition. Revised by the American editor. lllustrated - 
by three hundred and sixty-four engravings on wood. 
In one large octavo volume of nearty 700 pages: 
cloth, $3 76. 


\RUITT (ROBERT), M.R.C.S., Se. 
THE PRINCIPLES AND PRACTICE OF MODERN SURGERY. 


A new and revised American, from the eighth enlarged and improved London edition. Ilus- 
trated with four hundred and thirty-two wood engravings. In one very handsome octavo 
volume, of nearly 700 large and closely printed pages, cloth, $4 00; leather, $5 00. 


All that the surgical student or practitioner could 
desire. —Dublin Quarterly Journal. 

It is a most admirable book. We do not know 
when we have examined one with more pleasure.-- 
Boston Med. and Surg. Journal. 


In Mr. Druitt’s book, though containing only some 
goven hundred pages, both the principles and the 


practice of surgery are treated, and so clearly and 
perspicuously, as to elucidate every important topic. 
We have examined the book most thoroughly, and 
can say that this success is well merited. His book, 
moreover, possesses the inestimable advantages of 


having the subjects perfectly well arranged and clas- - 


sified, and of being written in a style at once clear 
and succinct.—-Am. Journal of Med. Sciences. 


SHTON (Tf. J.). 


ON THE DISEASES, INJURIES, AND MALFORMATIONS OF 
THE RECTUM AND ANUS; with remarks on Habitual Constipation. Second American, 
from the fourth and enlarged London edition. With handsome illustrations. In one very 
beautifully printed octavo volume of about 300 pages, cloth, $3 25. . 


Bic GELOW (HENRY J.), M. D., 
Professor of Surgery in the Massachusetts Med. College. 
ON THE MECHANISM OF DISLOCATION AND FRACTURE” 
OF THE HIP. With the Reduction of the Dislocation by the Flexion Method. With 
numerous original illustrations. In one very handsome octavo volume. Cloth, $2 59. 


LAWSON (GEORGE), F. R. C.S., Engl., 
Assistant Surgeon to the Royal London Ophthalmie Hospital, Moorfields, &e. 
INJURIES OF THE EYE, ORBIT, AND EYELIDS: their Imme- 


diate and Remote Effects. With about one hundred illustrations. In one very hand. 
some octavo volume, cloth, $5 50 


tt is an admirable practical book in the highest and best sense of the phrase.e-Zondon Medical Time: 
and Gazette, May 18, 1867. 
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RY ANT (THOMAS), F.R.C.S., 
Surgeon to Guy’s Hospital. 


THE PRACTICE OF SURGERY. With over Five Hundred En- 


gravings on Wood. In one large and very handsome octavo volume of nearly 1000 pages, 


cloth, $6 25; leather, raised bands, $7 25. 


Again, the author gives us his own practice, his 
ewn beliefs, and illustrates by his own cases, or those 
treated in Guy's Hospital. This feature adds joint 
emphasis, anda solidity to his statements that inspire 
confidence. One feels himself almost by the side of 
the surgeon, seeing his work and hearing his living 
words. ‘The views, etc., of other surgeons are con- 


(Lately Published.) 


sidered calmly and fairly, but Mr. Bryant’s are 
adopted. Thus the work is not a compilation of 
other writings; it is not an encyclopedia, but the 
plain statements, on practical points, of a man who 
has lived and breathed and had his being in the 
richest surgical experience.—Detroit Review of Med. 
and Pharmacy, August, 1873. 


CF4abtTek (Rk. BRUDENELL), FR.CS., 


Ophthalmic Surgeon to St. George's Hospital, ete. 


A PRACTICAL TREATISE ON DISEASES OF THE EYE. 
ed, with test-types and Additions, by Joun Greun, M.D. (of St. Louis, Mo.). 


Edit- 


In one 


handsome octavo volume of about 500 pages, and 124 illustrations. Cloth, $3 75. (Just 


Ready.) 


Dr. Green, whose reputation and experience in this department are well known, has given this 
work a very careful revision, and has introduced much matter which will be found of importance 


to the practitioner. 


As his system of test-types is the one recommended by the author, they 


have been inserted in the volume in a shape which will admit of their being detached and 


mounted for convenient office use. 


These test-types, on a sheet for mounting, can be had separate, price 25 cents. 


It would be difficult for Mr. Carier to write an unin- 
structive book, and impossible for him to write an un- 
interesting one. liven on subjects with which he is not 
bound to be familiar, he can discourse with a rare degree 
of clearness and effect. Our readers will therefore not 
be surprised to learn that a work by him on the Diseases 


of the Hye makes a very valuable addition to ophthal-’ 


mic literature... . The book will remain one useful 
alike to the general and the special practitioner. Not 
the least valuable result which we expect from it is that 
it will to some considerable extent despecialize this bril- 
liant department of medicine—London Lancet, Oct. 30, 
1875. 


It is with great pleasure that we can endorse ihe work 
as a most valuable contribution to practical ophthal- 
mology. Mr. Carter never deviates from the end he has 


‘in view, and presents the subject in a clear and concise 


manner, easy of comprehension, and hence the more 
valuable. We would especially commend, however, as 
worthy of high praise, the manner in which the thera- 
peutics of disease of the eye is elaborated, for here the 
author is particularly clear and practical, where other 
writers are unfortunately too often deficient. The final 
chapter is devoted to a discussion of the uses and selec- 
tion of spectacles, and is admirably compact, plain, and 
useful, especially the paragraphs on the treatment of 
presbyopia and myopia. In conclusion, our thanks are 
due the author for many useful hints in the great sub- 
ject of ophthalmic surgery and therapeutics, a field 
where of late years we glean but a few grains of sound 
wheat from amass of chafi— New York Medical Record, 
Oct. 23, 1875. ' 


ELLS (J. SOELBERG), 


Professor of Ophthalmology in King’s College Hospital, &e. 


A TREATISE ON DISEASES OF THE EYE. 


Second American, 


from the Third and Revised Lendon Edition, with additions; illustrated with numerous 


engravings on wood, and six colored plates. 


of Jaeger and Snellen. 
pages; cloth, $5 00; leather, $6 00. 


Together with selections from the Test-types 


In one large and very handsome octavo volume of nearly 800 
(Lately Published.) 


The continued demand for this work, both in England and this country, is sufficient evidence 


that the author has succeeded in his effort to supply within a reasonable compass a full practical 
digest of ophthalmology in its most modern aspects, while the call for repeated editions has en- 
abled him in his revisions to maintain its position abreast of the most recent investigations and 
improvements. In again reprinting it, every effort has been made to adapt it thoroughly to the 
wants of the American practitioner. Such additions as seemed desirable have been introduced 
by the editor, Dr. I. Minis Hays, and the number of illustrations has been largely increased. The 
importance of test-types as an aid to diagnosis is so universally acknowledged at the present day 
that it seemed essential to the completeness of the work that they should be added, and as the 
author recommends the use of those both of Jaeger and of Snellen for different purposes, selec- 
tions have been made from each, so that the practitioner may have at command all the assist- 
ance necessary. Although enlarged by one hundred pages, it has been retained at the former 
very moderate price, rendering it one ot the cheapest volumes before the profession. 

A few notices of the previous edition are subjoined. 

On examining it carefully, one is not at all sur- lucid and flowing, therein differing materially from 


prised thatit should meet with universal favor. It , some ofthe translations of Continental writers on this 
is, in fact, a comprehensive and thoroughly practical | subjects thai are tn the market. Special pains are 


treatise on diseases of the eye, setting forth the prac- 
tice of the leading oculists of Kurope and America, 
and giving the author’s own opinions and preferences, 
which are quite decided and worthy of high consid- 
eration. The third English edition, from which this 
is taken, having been revised by the author, com- 
prises a notice of all the more recent advances made 
in ophthalmic science. The style of the writer is 


taken to explaih, at length, those subjects which are 
particularly difficult of comprehension to the begin- 
ner, as the use of the ophthalmoscope, the interpre- 
tation of its images, ete. The book is profusely and 
ab.y illustrated, and at the end are to be found 16 
excellent colored ophthalmoscopie figures, which are 
copies of some of the plates of Liebreich’s admirable 
atlas.—Kansas City Med. Journ., June, 1874. 


AURENCE (JOHN Z.), F. Rk. G.S., 
Editor of the Ophthalmic Review, &c. 


’ A HANDY-BOOK OF OPHTHALMIC SURGERY, for the use of 


Practitioners. 


Second Hdition, revised and enlarged. With numerous illustrations. 
one very handsome ociavo volume, eloth, 
e 
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HOMPSON (SIR HENRY), 
Surgeon and Professor of Clinical Surgery to University College Hospital. : 
LECTURES ON DISEASES OF THE URINARY ORGANS. With 
illustrations on wood. Second American from the Third English Edition. In one neat 
octavo volume. Cloth, $225. (Jast Issued.) 
My aim has been to produce in the smallest possible compass an epitome of practical knowl- 
edge concerning the nature and treatment of the diseases which form the subject of the work ; 
and I venture to believe that my intention has been more fully realized in this volume than in 
either of its predecessors.—Autho?’s Preface. 


BY THE SAME AUTHOR. 


ON THE PATHOLOGY AND TREATMENT OF STRICTURE OF 
THE URETHRA AND URINARY FISTULA. With plates and wood-cuts. From the 
third and revised English edition. In one very handsome octavo volume, cloth, $3 50. 


(Lately Published.) 
BY THE SAME AUTHOR. (Just Issued.) | 
THE DISEASES OF THE PROSTATE, THEIR PATHOLOGY 


AND TREATMENT. Fourth Edition, Revised. In one very handsome octavo volume of 
355 pages, with thirteen plates, plain and colored, and illustrations on wood. Cloth, $3 75. 


PAYLOR (ALFRED'S), M.D. 


al 
Lecturer on Med. Jurisp. and Chemistry in Guy's Hospital 


MEDICAL JURISPRUDENCE. Seventh American Hdition. Edited 
by Joun J. Reese, M.D., Prof. of Med. Jurisp. in the Univ. of Penn. In one large 
octavo volume of nearly 900 pages. Cloth, $5 00; leather, $6 00. (Lately Isswed.) 


In preparing for the press this seventh American edition of the ‘‘ Manual of Medical Jurispru- 
dence’’ the editor has, through the courtesy of Dr. Taylor, enjoyed the very great advantage of 
consulting the sheets of the new edition of the author’s larger work, ‘‘ The Principles and Prac- 
tice of Medical Jurisprudence,’’ which is now ready for publication in London. This has enabled 
him to introduce the author’s latest views upon the topics discussed, which are believed to bring ~ 
the work fully up to the present time. 

The notes of the former editor, Dr. Hartshorne, as also the numerous valuable references to 
American practice and decisions by his successor, Mr. Penrose, have been retained, with but few 
slight exceptions; they will be found inclosed in brackets, distinguished by the letters (H.) and 
(P.). The additions made by the present editor, from the material at his command, amount to 
about one hundred pages; and his own notes are designated by the letter (R.). 

Several subjects, not treated of in the former edition, have been noticed in the present one, 
and the work, it is hoped, will be found to merit a continuance of the confidence which it has so 
long enjoyed as a standard authority. - 


BY THE SAME AUTHOR. 
THE PRINCIPLES AND PRACTICE OF MEDICAL JURISPRU- 


DENCE. Second Hdition, Revised, with numerous Illustrations. In two large octavo 
volumes, cloth, $10 00; leather, $12 00. 


This great work is now recognized in England as the fullest and most authoritative treatise on 
every department of its important subject. In laying it, in its improved form, before the Ameri- 
can profession, the publisher trusts that it will assume the same position in this country. 


BY THE SAME AUTHOR. (New Edition—Just Issued ) 


POISONS IN RELATION TO MEDICAL JURISPRUDENCE AND 
MEDICINE. Third American, from the Third and Revised English Edition. In one 
large octavo volume of 850 pages; cloth, $5 50; leather, $6 50. 


This work, which hag been so long recognized as a leading authority on its important subject, 
has received a very thorough revision at the hands of the author, and may be regarded as a 
new book rather than asa mere revision. He has sought to bring it on all points to a level 
with the advanced science of the day; many portions have been rewritten, much that was of 
minor importance has been omitted, and every effort made to condense a complete view of the 
subject within the limits of a single volume. Dr. Taylor’s position as.an expert has brought 
him into connection with nearly all important cases in England for many years. . He thus speaks 
with an authority that few other living men possess, while his intimate acquaintance with the 
literature of toxicology on both sides of the Atlantic, renders his work equally adapted as a 
text-book in this country as in Great Britain. © 


To the members of the lezal and medical profession | edition of the Principles. Dr. Reese, the editor of the 


it is unnecessary to say anything commendatory of 
Taylor's Medical Jurispradence We might as well un- 
dertake to speak of the merit of Uhitty’s Pleadings.— 
Chicago Legal News, Oct. 16, 18738. 

This last edition of the Manual is probably the best 
of all, as it contains more material one's worked up to 
the latest views of the author as expressed in the last 


Manual, has done everything to make his work accept- 
able to his medical countrymen.— New Yoru Medical 
ftecord, Jan. 15, 1874. 

Itis beyond question the most attractive as well as 
most reliable manual of medicaljurisprudence published 
io the Hnglish language.— American Journal of Syphile- 
graphy, Oct. L873. : 
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PUKE (DANIEL HACK), M.D., 
Joint author of ‘‘ The Manual of Psychological Medicine,”’ &c. 


ILLUSTRATIONS OF THE INFLUENCE OF THE MIND UPON 
THE BODY IN HEALTH AND DISEASE. Designed to illustrate the Action of the 
Imagination. In one handsome octavo volume of 416 pages, cloth, $3 25. (Just Issued.) 


The object of the author in this work has been to show not only the effect of the mind in caus- 
ing and intensifying disease, but also its curative influence, and the use which may be made of 
the imagination and the emotions as therapeutic agents. Scattered facts bearing upon this sub- 
ject have long been familiar to the profession, but no attempt has hitherto been made to collect 
and systematize them so as to render them available to the practitioner, by establishing the seve- 
ral phenomena upon a scientific basis. In the endeavor thus to convert to the use of legitimate 
medicine the means which have been employed so successfully in many systems of quackery, the 
author has produced a work of the highest freshness and interest as well as of permanent value. 


FeANProRrD (G. FIELDING), M.D., FL. R.C P.., 


Lecturer on Psychological Medicine at the School of St. George’s Hospital, &e. 


INSANITY AND ITS TREATMENT: Lectures on the Treatment, 


Medical and Legal, of Insane Patients. With a Summary of the Laws in force in the 
United States on the Confinement of the Insane. By Isaac Ray, M.D. In one very 
handsome octavo volume of 471 pages; cloth, $3 25. 


This volume is presented to meet the want, so frequently expressed, of a comprehensive trea- 


tise, in moderate compass, on the pathology, diagnosis, and treatment ofinsanity. To renderit of. 


more value to the practitioner in this country, Dr. Ray has added an appendix which affords in- 
formation, not elsewhere to be found in so accessible aform, to physicians who may at any moment 


be called upon to take action in relation to patients. 


It satisfies a want which must have been sorely 
felt'by the busy general practitioners of this country. 
It takes the form of a manual of clinical description 
of the various forms of insanity, with a description 
of the mode of examining persons suspected of in- 
sanity. We call particular attention to this feature 
of the book, as giving it a unique value to the gene- 
ral practitioner. If we pass from theoretical conside- 
rations to descriptions of the varieties of insanity as 


actually seen in practice and the appropriate treat- 
ment for them, we find in Dr. Blandford’s work a 
considerable advance over previous writings on the 
subject. His pictures of the various forms of mental 
disease are so clear and good that no reader can fail 
to be struck with their superiority to those given in 
ordinary manuals in the English language or (so far 
as our own reading extends) in any other.—London 
Practitioner, Feb. 1871. 


WINSLOW (FORBES), M.D., D.O.L., ge. 


ON OBSCURE DISEASES OF THE BRAIN AND DISORDERS 


OF THE MIND; their incipient Symptoms, Pathology, Diagnosis, Treatment, and Pro- 
phylaxis. Second American, from the third and revised English edition. In one handsome 


octavo volume of nearly 600 pages, cloth, 


$4 25. 


BA(HENRY C.). 


SUPERSTITION AND FORCE: 
LAW, THE WAGER OF BATTLE, THE ORDEAL, AND TORTURE. 


Enlarged. 
(Lately Published.) 


We know of no single work which contains, in so 
gmail a compass, so much illustrative of thestrangest 
operations of the human mind. Foot-notes give ihe 
authority for each statement, showing vast research 
and wonderful industry. We advise our confréres 
to read this book and ponder its teachings. —Chicago 
Med. Journal, Aug. 1870. ; 


As a work of curious inquiry on certain outlying 
points of obsolete law, ‘‘Superstition and Force’’ is 
one of the most remarkable books we have met with. 
—~—LLondon Athenwum, Nov. 3, 1866. 


He has thrown a great deal of light upon what must 
be regarded as one of the most instructive as well as 


BY THE SAME AUTHOR. (Latexy Published.) 


ESSAYS ON THE WAGER OF 


Second Edition, 


In one handsome volume royal 1Zmo. of nearly 500 pages; cloth, $2 75. 


interesting phases of human society and progress, . 
The fulness and breadth with which he has carried 
out his comparative survey of this repulsive field of 
history [Torture], are such as to preclude our doing 
justice to the work within our present limits. But 
here, as throughout the volume, there will be found 
a wealth of illustration and a critical grasp of the 
philosophical import of facts which will render Mr. 
Lea’s labors of sterling value to the historical sta- 
dent.—London Saturday Review, Oct. 8, 1870. 


As a book of ready reference on the subject, it is of 
the highest value.— Westminster Review, Oct. 1867. 


STUDIES IN CHURCH HISTORY—THE RISE OF THE TEM. 
PORAL POWER—BENEFIT OF CLERGY—EXCOMMUNICATION. In one large royal 


12mo. volume of 516 pp. cloth, $2 75. 


fhe story was never told more calmly or with 
greater learning or wiser thought. We doubt, indeed, 
if any other study of this field can be compared with 
this for clearness, accuracy, and puwer.— Chicago 
Eavaminer, Dec. 1870. 


Mr. Lea’s latest work, ‘‘Studiesin Church History,”’ 
fully sustagms the promise of the first. It deals with 
three subfécts—the Temporal Power, Benefit of 
Clergy, and Excommunication, the record*“of which 
has a peculiar importance for the English student, aud 
is a chapter on Ancient Law likely to be regarded as 
final. Wecan hardly pass trom our mention of such 
works a8 these—with which that on ‘‘Sacerdotal 
Celibacy’’ should be included—without noting the 


literary phenomenon that the head of one of the first 
American houses is also the writer of some of its most 
original books.—London Atheneum, Jan. 7, 1871. 


Mr. Lea has done great honor to himself and this 
country by the admirable works he has written on 
ecclesiologicaland cognate subjects. We have already 
had occasion to commend his ‘Superstition and 
Force’’ and his ‘‘ History of Sacerdotal Celibacy,’’ 
The present volume is fully as admirable in its me- 
thod of dealing with topics and in the thoroughness— 
a quality so frequently iackingin American authors— 
with which they are investigated.—N. Y. Journal of 
Psychol. Medicine, July, 1870. 
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